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Foreword 


IVw  individuals  have  contributed  more  to  the  studv  of  history  iit  the 
United  States  Air  Force  than  Professor  I.  B.  Holley,  Jr.,  of  Duke  Univcr- 
'it\.  After  wartime  service  in  the  Army  Air  Forces,  Hollev  joined  the  Air 
Force  Reserve'  in  1947.  rising  to  the  rank  of  Major  General  in  1976.  In  a 
-'icce'sion  of  positions,  in  the  Office  of  the  Secretary  of  the  Air  Force,  as 
mobilization  designer  to  the  Commander  of  the  Keesler  Technical  Train¬ 
ing  (  enter,  and  from  197”)  to  retirement  in  1981  as  mobilization  designee 
to  the  Commander  of  Air  I’niversity.  Professor  Hollev  strove  for  excellence 
in  Air  Force  education.  In  numerous  other  ways  as  a  member  of  advisory 
panels  and  committees  on  ROTC  and  Air  Force  and  NASA  history,  lec¬ 
turing  to  Air  University  faculty  and  Air  Stall  research  associates  on  re¬ 
search  methods,  trainin'!  officers  and  other  students  for  the  Pli.l).  in  mili¬ 
tary  histoty.  presentin'!  papers  and  speaking  on  military  topics  from  leader¬ 
ship  to  space  operations  he  has  for  more  than  thirty-live  years  helped  to 
give  the  nation's  youngest  service  an  appreciation  for  its  rich  and  varied 
past. 

From  the  beginning  of  his  scholarly  career.  Holley  has  been  concerned 
with  the  influence  of  thought  on  military  organization  and  on  war.  Ideas 
and  Weapons  grew  out  of  his  studies  at  the  end  of  World  War  II  on  the 
evolution  of  weapons  in  the  period  of  the  World  Wars.  It  evolved  into  a 
dissertation  at  Vale  University  and  has  since  become  a  classic  of  airpower 
history.  In  this  work  and  in  his  later  writings,  Holley  has  emphasized  the 
crucial  role  doctrine  plays  in  air  forces.  In  his  Hannon  Memorial  Lecture 
at  the  L.S.  Air  Force  Academy  in  1974.  Holley  quoted  an  early  definition 
of  doctrine  from  the  Joint  Chiefs:  "A  compilation  of  principles  .  .  . 
developed  through  experience  or  by  theory,  that  represent  the  best  avail¬ 
able  thought."  Holley  agreed  that  "doctrine  is  what  is  officially  approved 
to  be  taught."  But  he  knew  it  to  he  far  more  important,  especially  to  air- 
power:  "Basic  doctrine  defines  the  roles  and  missions  of  the  service,  the 
scope  and  potential  capabilities  of  its  weapons  systems.”  It  "lies  behind 
the  decisions  as  to  what  weapons  will  be  developed  and  gives  guidance  as 
to  tite  relative  importance  of  several  competing  roles  or  weapon  systems 
when  the  time  arrives  to  apportion  the  invariably  inadequate  supply  of 
dollars.  "Dix  trine  is  like  a  compass  bearing:  it  gives  us  the  general  direc¬ 
tion  of  our  course.”  And:  ‘‘Doctrine  is  the  point  of  departure  for  virtually 
'■very  activity  in  the  air  arm."  Equal  in  importance  to  content,  Hollev 
•  leiied.  was  the  process  in  a  military  organization  by  which  doctrine  came 


in  !»•  lorinulated.  I  lollei  addiesscd  this  i"Uf  in  .1  jicni'li.ilitif  article.  "  I  lie 
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Introduction 


Since  time  immemorial  weapons  have  played  a  significant  role 
in  tipping  the  scales  of  victory  from  one  side  to  another.  The 
weapons  of  antiquity  developed  slowly,  sometimes  imperceptibly, 
from  age  to  age  and  from  generation  to  generation,  but  nonethe¬ 
less  the  side  with  superior  weapons  almost  inevitably  emerged  from 
every  struggle  victorious.  From  prehistoric  ages  down  nearly  to 
our  own  era,  the  pace  at  which  weapons  evolved  was  determined 
by  custom  rather  than  by  any  systematic  and  conscious  series  of 
decisions.  In  recent  years  the  pace  has  accelerated.  Advances  in 
science  and  technology  have  made  possible  the  atom  bomb.  But  the 
degree  to  which  scientific  and  technological  advances  are  exploited 
for  military  purposes  depends  upon  the  methods  devised  to  secure 
that  end.  The  haphazard  and  unsystematic  means  of  other  ages 
have  yielded  to  a  more  orderly  process  of  conscious  decision,  devel¬ 
opment,  test,  and  evaluation,  but  even  so  these  methods  have  lagged 
behind  the  creative  forces  of  science.  The  vastly  enlarged  destruc¬ 
tive  potential  of  today’s  weapons  makes  the  process  of  selection  of 
great  moment.  The  survival  of  nations  or  even  of  whole  cultures 
may  depend  upon  the  ability  to  procure  superior  weapons.  It  be¬ 
hooves  us  to  be  certain  that  our  system  is  adequate  to  ensure  this 
superiority.  The  experience  of  men  who  have  grappled  with  this 
problem  in  the  past  should  prove  valuable  to  those  who  must  deal 
with  the  question  in  the  future. 
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Preface 


This  study  grew  out  of  the  author’s  wartime  experience  at 
Wright  Field,  Dayton,  Ohio.  While  there,  during  the  last  18 
months  of  World  War  II,  the  author  wrote  three  separate  mono¬ 
graphs  relating  to  the  development  of  air  materiel:  ‘‘Evolution  of 
the  I.iaison-Type  Airplane,  1 9 17-1  {HI’’ ;  “Development  of  Air¬ 
craft  Gun  Turrets  in  the  Army  Air  Forces”;  and  “Rotary -Wing 
Aircraft  in  the  Army  Air  Forces,  a  Study  in  Research  and  Develop¬ 
ment  Policies.”  As  these  studies  took  shape  it  became  clear  that  all 
three,  despite  their  entirely  different  subjects,  were  closely  related. 
Each  of  the  studies  revealed  a  common  theme:  the  pace  of  develop¬ 
ment  for  any  weapon  during  the  between-war  years  is  chiefly  de¬ 
termined  by  the  extent  to  which  its  mission  or  operational  func¬ 
tion  is  known  and  defined.  When  there  is  no  effective  system  for 
determining  doctrine,  the  pace  of  development  is  necessarily  slow. 

The  author’s  interest  in  the  problem  of  the  development  of 
materiel  led  him,  in  cooperation  with  a  group  of  others,  to  under¬ 
take  a  program  to  speed  the  process  of  translating  ideas  into 
weapons  by  improving  existing  procedures  for  handling  experi¬ 
mental  projects.  The  student  of  history  seldom  has  an  opportunity 
to  put  his  findings  to  such  immediate  use,  and  most  gratifying  of 
all  was  the  realization  that  the  historical  approach  alone  could 
offer  the  depth  of  perspective  necessary  to  attack  this  contempo¬ 
rary  problem  in  engineering. 

A  combination  of  the  work  involved  in  writing  the  three  mono¬ 
graphs  and  the  applied  history  encountered  in  the  project  dealing 
with  methods  of  engineering  led  to  the  present  inquiry.  This  book, 
part  of  a  much  larger  project,  attempts  to  explore  something  of 
the  background  of  the  contemporary  air  weapon.  The  study  was 
undertaken  in  an  effort  to  distill  from  past  experience  in  the  devel¬ 
opment  of  air  materiel  those  lessons  which  might  be  of  help  in 
in, -muluting  policies  for  exploiting  the  air  weapon  more  success¬ 
fully  in  the  future.  If  the  lessons  derived  are  sound,  it  mav  be 
possible  to  find  some  principles  for  developing  weapons  in  general. 
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The  usage  of  the  War  Department  Special  Staff  Historical 
Division  requires  all  histories  of  World  War  II  to  include  a  note 
on  footnotes,  especially  where  archival  material  has  been  consulted. 
Although  this  study  is  not  a  portion  of  the  World  War  II  series, 
the  practice  is  applicable  here.  Research  for  this  inquiry  involved 
extensive,  use  of  two  bodies  of  archival  materials  and  occasional 
use  of  several  other  collections.  All  abbreviations  used  in  citinrr 
these  collections  are  listed  below  in  the  glossary,  and  the  biblio¬ 
graphical  note  at  the  end  of  the  text  gives  a  lengthy  explanation 
of  the  source  materials  consulted.  Nonetheless,  further  to  assist  the 
reader,  the  following  sample  citations  are  presented  to  illustrate 
the  peculiarities  of  usage  involved  here. 

The  citation  XA,  BAP  Hist.  Box  30,  452.1  Airplanes,  Gen¬ 
eral  means,  at  length,  National  Archives,  Bureau  of  Aircraft  Pro¬ 
duction  Historical  File,  shelf  box  number  30,  file  folder  catalogue 
number  452.1  (according  to  the  decimal  file  system  of  the  War  De¬ 
partment)  entitled  Airplanes,  General.  Similarly,  the  citation  NA, 
WWI  Orgn.  Records,  A.S.  Hist.  Records  Box  1  means,  in  full, 
National  Archives,  World  War  I  Organization  Records,  Air 
Service  Historical  Records,  shelf  box  number  1.  The  citation  AAF 
Archive  refers  to  items  in  the  collection  of  files  maintained  by  the 
Air  Historical  Office  of  the  AAF.  Actually  there  is  no  such  official 
designation  as  AAF  Archive,  but  in  the  absence  of  a  descriptive 
phrase  differentiating  between  the  administrative  files  and  the 
historical  files  of  the  Air  Historical  Office  some  such  arbitrary 
description  appeared  necessary. 

For  the  reader  who  is  not  familiar  with  the  problems  of  citation 
encountered  in  publications  of  the  War  Department  and  Congress, 
as  well  as  to  simplify  the  problem  of  using  citations  in  general,  the 
practices  mentioned  below  are  singled  out  for  special  attention. 
W1  tere  titles  are  used  in  a  number  of  chapters,  the  citation  is  re¬ 
peated  at  length  at  its  first  appearance  in  each  new  chapter.  Where 
multivohune  Congressional  hearings  or  other  complicated  docu- 
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incuts  are  used,  each  citation  is  repeated  in  full.  Such  repetition 
may  appear  needlessly  cumbersome,  but  avoiding  the  confusion 
which  would  result  from  different  days  of  testimony,  different  sets 
of  page  numbers  used  in  reprints,  and  other  such  irregularities 
makes  full  citation  worth  the  trouble. 

Congressional  publications  pose  no  end  of  problems  with  respect 
to  citation.  Style  manuals,  for  the  most  part,  wisely  avoid  the 
subject  as  if  it  were  the  plague.  Common  sense  has  been  the  deter¬ 
minant  where  precedent  is  unknown.  Where  Congressional  docu¬ 
ments  are  undated  save  by  the  traditional  phrase  “ordered  to  be 
printed,”  that  date  has  been  chosen.  The  author  has  occasionally 
employed  brief  forms  in  lieu  of  yard-long  deserb1-— '  titles. 

In  citing  publications  of  the  War  Depart  ,  .  has  not  ap¬ 
peared  necessary  to  add  the  obvious  info  on:  Government 
Printing  Office  (GPO),  Washington,  in  ad  ..ion  to  the  date.  All 
publications  of  the  War  Department,  unless  <  G  ise  indicated, 
are  printed  by  the  GPO  in  Washington.  The  olu  army  custom  by 
which  a  superior  officer  puts  his  name  to  the  work  of  juniors  is 
annoying  when  encountered  in' academic  circles,  but  there  can  be 
no  escape  from  the  practice  where  the  chain  of  command  prevails. 
Departmental  publications  generally  have  been  credited  to  indi¬ 
viduals  where  Library  of  Congress  classification  credits  the  indi¬ 
viduals;  otherwise  publications  are  credited  to  the  organization 
of  origin. 

The  question  of  military  abbreviations  is  always  vexing.  In  such 
a  study  as  this,  prepared  for  both  military  and  nonmilitary  read¬ 
ers,  the  question  is  peculiarly  difficult.  Such  a  common  term  as 
AKF  needs  no  explanation.  On  the  other  hand,  lay  readers  might 
find  OCSigO  rather  esoteric.  With  regrets  for  brevity,  all  such 
organizational  designations  have  been  dropped  or,  where  used, 
explained  at  length.  The  glossary  may  he  consulted  should  one 
find  thc-e  precautions  insufficient. 

One  last  word  remains  to  be  said  on  citation.  Manuscript  studies, 
e.g.,  typescript  drafts  of  chapters  in  the  Bureau  of  Aircraft  Pro¬ 
duction  history,  are  cited  in  quotation  marks  to  differentiate  them 
from  correspondence,  military  reports,  staff  studies,  and  other 
similar  administrative  material.  Where  the  writer  of  these  manu¬ 
script  studies  is  unknown,  the  reader  may  reasonably  assume  that 
he  was  a  member  of  the  organization  mentioned  in  the  portion  of 
the  citation  following  the  subject  matter.  Where,  in  the  prepara¬ 
tion  of  this  study,  the  author  consulted  typescript  drafts  of  chap¬ 
ters  such  as  the  one  mentioned  above  and,  in  addition,  checked  the 
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contents  of  the  draft  against  the  working  papers  from  which  it  was 
written,  these  papers  are  mentioned  as‘“rescarch  data”  in  the  ac¬ 
companying  citation.  The  bibliographical  note  discusses  this  prob¬ 
lem  in  greater  detail. 


Glossary 


Act. 

Acting 

Admin. 

Administrative  Office 

AFCT 

Air  Force  Central  Files 

AGO 

Adjutant  General's  Office 

A.S. 

Air  Service 

Asst. 

Assistant 

BAP 

Bureau  of  Aircraft  Production 

Com. 

Committee 

Cong. 

Congress 

Dir. 

Director 

Div. 

Division 

DMA 

Division  of  Military  Aeronautics 

Doe. 

Document 

Equip. 

Equipment 

Exec. 

Executive  Office 

F.Y. 

Fiscal  Year 

Hist. 

History 

Ind. 

Indorser.,  nt 

In 

I  n  formation 

JANTB 

Joint  Army-Navy  Technical  Board 

MID 

Military  Intelligence  Division 

NA 

National  Archives 

NACA 

National  Advisory  Committee  for  Aeronautics 

MIC 

National  Research  Council 

Orgn. 

Organization 

OCAS 

Office,  Chief  of  Air  Service 

Rpt. 


lit  port 
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Sen. 

Senate 

Sect. 

Section 

Sess. 

Session 

TAG 

The  Adjutant  General 

Tech. 

Technical 

TICAF 

The  Industrial  College  of  the  Armed  Forces 

\VF 

Wright  Field 

WH’I 

World  War  I 

WFCF 

Wright  Field  Central  Files 
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Chapter  I.  The  Development  of  Weapons: 
Procedures  and  Doctrine 


As  English  army  of  several  thousand  men  led  by  a  renowned 
officer  landed  on  the  coast  of  Normandy  and  pressed  eastward  in 
a  raiding  expedition  penetrating  almost  to  Paris.  The  officer  was 
Edward  III,  king  of  England,  the  time,  July  1346.  However  re¬ 
mote  the  day,  now  more  than  600  years  past,  the  expedition  is 
.still  worthy  of  study  for  its  military  lessons. 

Edward’s  troopers  loitered  and  plundered  along  the  way  until 
they  were  suddenly  confronted  with  a  French  host  hurriedly 
gathered  to  resist  their  advance.  The  spot  was  not  a  strategic  one 
for  battle,  and  since  the  fleet  of  convoys  which  carried  the  English 
army  across  the  Channel  had  returned  home,  retreat  along  the 
path  of  advance  was  impossible.  The  only  alternative  to  fighting 
was  withdrawal  toward  Flanders.  Crossing  the  Seine  near  Paris, 
flic  English  made  for  the  Somme,  but  here  they  found  the  cross¬ 
ings  guarded  as  they  tried  the  fords  one  after  another  down  the 
length  of  the  river.  At  last,  with  some  difficulty  the  whole  English 
force  managed  to  slip  across  the  salt  flats  below  Abbeville  just 
ahead  of  the  flood  tide  which  prevented  French  pursuit  for  a  full 
l5i  hours.  With  the  period  of  grace  thus  secured,  Edward  led  his 
troops  through  the  forest  of  Crecy  and  at  leisure  selected  a  defen¬ 
sive  position  with  the  wood  at  his  back  and  a  long,  gentle,  down¬ 
ward  slope  of  open  ground  before  him.  Here,  on  a  site  of  his  own 
choosing,  the  king  drew  up  his  men  in  battle  array,  three  great 
blocks  or  bntailles  of  dismounted  knights  and  men-at-arms  with 
connecting  ranks  of  archers  armed  with  English  longbows. 

The  French  forces  under  King  Philip  of  Valois  approached  this 
position  in  a  disorder  which  reflected  both  the  speed  of  pursuit  and 
the  confusion  of  a  hurried  river  crossing.  Against  the  French  king’s 
wi>hes,  the  rash  and  undisciplined  feudal  lords  assailed  the  Eng¬ 
lish  position.  Each  new  group  of  Frenchmen  to  arrive  on  the 
s'  eiic  thrust  forward  in  attack,  and  without  exception  each  suffered 
the  sai  no  fate;  the  archers  with  English  longbows  stopped  the 
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drive  before  the  French  could  fairly  engage  the  standing  men-at- 
arms  and  dismounted  knights. 

Medieval  chronicles  are  notoriously  unreliable  when  dealing 
with  numbers,  but  even  if  one  rejects  Froissart’s  figures,  the  evi¬ 
dence  still  indicates  that  the  English  won  the  Battle  of  Crecy  with 
a  force  approximately  half  that  of  the  French.  And  with  so  mark¬ 
edly  inferior  a  force  the  English  archers  ended  the  long  supremacy 
of  feudal  cavalry.  If  the  French  dead  in  this  battle  (more  than 
1,500  ‘‘lords  and  knights”  on  the  field  of  Crecy)  were  not  enough 
to  spell  out  the  revolution  achieved  by  the  longbow,  later  events 
in  the  Hundred  Years’  War,  when  the  French  learned  to  dread  the 
English  arrow,  made  the  implications  of  the  new  weapon  only  too 
clear.1  Sir  Charles  Oman  says  the  fight  at  Crecy  was  “a  revelation 
to  the  Western  World,”  a  startling  demonstration  of  the  suprem¬ 
acy  of  the  longbow  over  the  armored  knight  on  horseback. 

One  would  assume  that  the  English  kings  must  have  been  seeking 
eagerly  to  counterbalance  their  country’s  inevitable  numerical  in¬ 
feriority  with  such  a  weapon  as  had  wrought  this  revolution  in  arms. 
On  the  contrary,  the  longbow  appears  to  have  been  on  the  English 
back  doorstep  for  nearly  250  years  before  Crecy.  English  warfare 
from  the  time  of  the  Norman  invasion  to  Edward  I — 1066  to 
1277 — was  of  two  sorts:  Continental  wars  in  which  mailed  horse¬ 
men  did  the  principal  fighting  and  infantry  were  of  little  con¬ 
cern  and  local  wars  with  the  Irish  and  Welsh.  A  Welsh  historian, 
Giraldus  Cambrensis,  whose  Expugnatio  appeared  sometime  in 
the  middle  of  the  12th  century,  wrote  at  length  on  the  Welsh  use 
of  the  longbow  in  the  border  wars  and  recommended  an  increase 
in  the  number  of  Welsh  archers  in  the  Anglo-Norman  armies  to 
enhance  their  firepower.2  Like  the  advice  of  many  military  histo¬ 
rians,  this  proposal  appears  to  have  gone  unheeded. 

The  bow,  of  course,  had  long  been  known  in  England.  Archers 
armed  with  the  short  bow,  known  since  Roman  times,  had  par¬ 
ticipated  in  the  fray  at  Hastings.  But  the  insignificance  of  the 
bow  is  revealed  by  the  absence  of  any  mention  of  it  in  the  Assize 
of  Arms  held  by  Henry  II  in  1181.  By  the  time  of  the  next  assize 
in  1252  during  the  reign  of  Henry  III,  the  influence  of  the  Welsh 
had  become  apparent;  citizens  with  40-shilling  holdings  or  less 
were  required  to  appear  at  the  muster  armed  with  the  longbow. 
During  the  Welsh  and  Scottish  border  wars  of  the  13th  century, 

1.  This  account  is  based  upon  Charles  Oman,  A  History  of  the  Art  of  War  in  the 
Middle  Ages  (Loudon,  Methuen,  1698),  pp.  597-615. 
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Edward  I  perfected  the  use  of  the  longbow  in  conjunction  with 
cavalry  until  finally  in  1298  at  the  Battle  of  Falkirk  the  English, 
using  longbows,  demolished  a  Scots  force  under  Wallace.  Unfor¬ 
tunately,  English  chroniclers  in  recording  the  battle  “forgot  that 
the  archers  had  prepared  the  wav,  and  only  remembered  the  vic¬ 
torious  charge  of  the  knights  at  the  end  of  the  day.”  3  The  im¬ 
portance  of  comprehensive  tactical  analysis  was  unrecognized,  and 
Edward’s  lesson  was  lost  when  the  king  died  in  1306  without  leav¬ 
ing  a  written  record  of  his  military  art.  When  the  Scots  under 
Robert  Bruce  put  Edward’s  son  and  his  English  army  to  rout  at 
the  Battle  of  Bannockburn  in  1314  by  using  a  judicious  combina¬ 
tion  of  cavalry  and  longbowmen,  Bruce  proved  himself  the  abler 
pupil  of  Edward  I.  The  training  acquired  in  continual  border 
wars  enabled  Edward  III  to  lead  to  Crecy  an  army  skilled  in  the  use 
of  the  longbow,  which  worked  such  havoc  among  the  “fiery  and 
undisciplined  noblesse”  of  the  French. 

Oman  finds  it  “rather  surprising”  that  Edward  III  was  so  slow 
in  heeding  the  “obvious”  lesson  of  the  preponderant  influence  of 
the  longbow  and  increasing  the  proportion  of  bowmen  in  his 
forces.4  How  much  more  surprising  is  the  painfully  slow  advance 
of  the  longbow  as  an  English  weapon.  There  are  nearly  250  years 
between  Giraldus  Cainbrensis’  advocacy  of  the  Welsh  elm  bow  and 
Crecy,  yet  the  lesson  of  the  border  wars  was  plain:  a  new  weapon 
gave  one  side  an  advantage  over  the  other.  Crecy  is  chosen  to  il¬ 
lustrate  this  principle  because  the  battle  took  place  over  600  years 
ago  and  is  sufficiently  remote  to  be  free  from  all  interests,  preju¬ 
dices,  and  emotions  which  surround  so  many  present  military 
practices.  Other  examples  are  plentiful.  In  479  b.c.  at  the  Battle 
of  Plataea  the  Persian  rabble  fled  in  dismay  before  Greeks  using 
an  innovation  in  warfare,  which  consisted  of  a  phalanx  of  troops 
marching  in  step  with  shields  aligned — in  truth,  a  mobile  armored 
force.5  In  the  spring  of  1940  a  handful  of  British  fighters  broke 
the  back  of  the  German  aerial  invasion  because  they  had  an  in¬ 
novation  called  radar. 

Sometimes  the  advantage  of  a  superior  weapon  is  decisive  before 
countermeasures  can  be  evolved.  It  follows  then  that  the  methods 
used  to  select  and  develop  new  weapons  and  the  doctrines  concern¬ 
ing  their  use  will  have  an  important  bearing  upon  the  success  or 

3.  Ibid.,  p.  5G9. 

4.  Ibid.,  2,  87-124. 

5.  T.  \l  intringhain,  The  Story  of  ir«apon«  and  Tactict  from  Troy  to  Stalingrad 
(Boston,  Houghton  Mifflin,  1943),  p.  29. 
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failure  of  armies — and  of  nations.  A  brief  resume  of  some  of  the 
more  important  developments  in  weapons  and  the  circumstances 
surrounding  their  adoption  in  the  t  ’nited  States  should  provide 
an  adequate  perspective  for  the  narrower  problem  which  is  the 
subject  of  this  study.  One  need  go  no  further  back  than  the  19th 
century. 

Consider,  for  instance,  the  annual  report  of  Joel  R.  Poinsett, 
Secretary  of  War  in  1840,  which  discussed  at  length  the  problem 
of  introducing  new  weapons.  After  reviewing  a  number  of  projects 
undertaken  by  the  Ordnance  Department  the  secretary  declared 
that  the  necessities  of  national  security  generally  inclined  him  “to 
discountenance”  all  "new  inventions”  unless  convinced  of  their 
superiority  “by  long-tried  experiments  in  the  field. ”  In  the  matter 
of  breech-loading  weapons,  the  secretary  was  emphatic:  “I  fear 
that  every  attempt  .  .  .  will  fail  as  they  have  hitherto  done,  after 
involving  the  government  in  great  expense.”  ( hi  the  other  hand,  the 
percussion  cap  for  flintlock  muskets  found  official  favor  inasmuch 
as  this  particular  innovation  had  been  “fairly  tested  in  the  field 
by  the  armies  of  Europe. ”  ”  The  policy  of  the  War  Department, 
it  appears,  was  to  follow,  not  lead.  \\  hen  a  patent  breech-loading 
carbine  was  offered  to  the  department  in  181‘d,  the  Colonel  of 
Ordnance  agreed  to  a  trial  of  the  new  weapon  but  noted  that  it 
was  not  customary  for  the  government  to  incur  any  expense  beyond 
the  consumption  of  ammunition.  The  colonel  was  quick  to  point 
out  that  not  ail  the  fault  lav  with  Ordnance:  “A  prejudice  against 
all  arms  loading  at  the  breech  is  prevalent  among  officers,  and 
especially  the  Dragoons.”  Moreover,  the  colonel  doubted  that  the 
new  breechloader  could  he  introduced  into  the  service  even  if  it 
were  found  to  he  better  than  other  models.7 

Retween  1842  and  1815  the  Ordnance  Department  conducted 
a  number  of  tests  on  breech-loading  weapons.  The  results  were 
extremely  discouraging,  as  might  he  expected  of  a  new  techno¬ 
logical  process  in  the  testing  stage.  The  Colonel  of  Ordnance,  an 
official  whose  status  might  he  fair. y  translated  as  Chief  of  Ordnance 
in  later  times,  reported  on  the  problem  to  the  Secretary  of  War: 

l  port  due  consideration  of  the  subject  the  department  de¬ 
cided  on  abandoning  the  manufacture  of  breech-loading 

f>-  Hrijr.  Oen.  S.  V.  Hcnlt  ctl.,  Annual  Report »  nnd  Other  Important  Vuprrs  He - 
htln'j  tn  th •  Ordnance  !)f  part  merit  ( Washington,  <  iovernment  Printing  Office  (here¬ 
after  Ci  1*0],  1,  3H1  2;  hereafter  cited  as  Ordnance  Hi  ports.  Sec  below,  bib¬ 

liographical  note. 
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arms,  and  have  followed  in  the  steps  of  the  great  powers  of 
Europe,  deciding  that  a  diversity  of  arms  was  productive 
of  evil,  and  adopting  those  of  ordinary  construction  which 
are  the  simplest  and  easiest  managed  by  the  common  soldier. 

So  firmly  convinced  of  the  virtues  of  muzzle-loading  muskets  of 
“ordinary  construction”  was  this  colorful  colonel  that  he  put 
himself  on  record  concerning  the  soon-to-be-famous  Colt’s  patent 
arms:  “That  they  will  ultimately  all  pass  into  oblivion  cannot  be 
doubted  .  .  Meanwhile,  he  warned,  it  would  be  well  for  officers 
to  take  care  not  to  be  “ensnared  again  by  the  projects  of  inven¬ 
tors.”  M  The  patent  carbine  which  the  Colonel  of  Ordnance  found 
so  undesirable  was  able  to  fire  more  than  14,000  rounds  before  it 
broke  down  in  proving  trials.  Unfortunately  a  service  test  with 
troops  in  the  field  was  hard  to  obtain.  The  company  officer  to 
whom  the  carbines  were  issued  must  have  been  a  dragoon;  he  re¬ 
plied,  when  pressed  for  a  report  on  service  tests,  that  the  carbines 
were  not  worth  the  storeroom  they  occupied.6  A  hundred  years 
later,  procedures  for  following  up  service  tests  were  still  a  trouble¬ 
some  matter. 

\V1  len  .summarizing  the  whole  problem  of  breechloaders  in  1851, 
a  subsequent  Chief  of  Ordnance  made  it  clear  that  his  department 
was  not  utterly  blind  to  the  innovation.  lie  admitted  the  real  ad¬ 
vantage  of  breech-loading  weapons  but  indicated  that  these  ad¬ 
vantages  were  difficult  if  not  impossible  to  obtain  without  sacrificing 
the  essential  qualities  of  simplicity  and  durability.  The  depart¬ 
ment  would  continue  to  use  muzzle-loaders  until  it  encountered 
“convincing  proof”  of  superior  breechloaders. ln  Here  then  was  a 
step  forward.  The  Chief  of  Ordnance  recognized  the  validity  of  the 
principle  of  breech-loading  and  differentiated  between  the  princi¬ 
ple  as  an  objective  sought  and  individual  inventions  which  failed, 
for  mechanical  or  technical  reasons,  to  satisfy  the  requirements  of 
the  principle.  His  view  represented  a  marked  advance  over  the  at¬ 
titude  of  the  previous  Colonel  of  Ordnance  who  had  summarily 
rejected  the  principle  of  breech-loading  weapons  merely  because 
repeated  attempts  at  application  had  ended  in  failure. 

By  1859  war  and  the  rumor  of  war  had  worked  a  real  change  in 
the  Ordnance  Department,  which  now  professed  to  “encourage  the 
application  of  scientific  knowledge  and  mechanical  skill  to  im- 

8.  Ibid., .3-4. 

9.  Ih.  i,  8-  9. 

19.  Hid.,  2,  3s  1. 
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provcmcnts  in  arms.’'  The  department  was  on  the  verge  of  adopt¬ 
ing  a  hrecch-loading  carbine,  hut  “uniformity  of  armament”  was 
so  obviously  essential  for  training  and  for  supply  of  ammunition  in 
time  of  war  that  Ordnance  officials  were  reluctant  to  issue  any  one 
new  type  before  deciding  upon  the  best.  The  final  selection,  it  was 
pointed  out,  might  well  fall  upon  an  arm  “not  yet  invented.”  11 
Tins  desire  for  the  utmost  qualitative  superiority  was  admirable, 
but  with  open  rebellion  a  few  months  off,  the  time  for  decisions  on 
what  to  produce  was  already  at  hand,  even  if  it  was  a  weapon 
somewhat  short  of  the  ideal.  Secretary  of  War  John  B.  Floyd  was 
certainly  not  unaware  of  the  potentialities  of  breechloaders.  After 
reviewing  the  “wonderfully  numerous”  experiments  with  the  in¬ 
novation,  lie  considered  the  best  of  the  weapons  “by  far  the  most 
efficient  arms  ever  put  into  the  hands  of  intelligent  men”  and 
recommended  that  immediate  steps  be  taken  to  arm  all  light  troops 
w  it  h  breechloaders.  To  do  less,  he  declared,  was  “an  inhuman  econ¬ 
omy.”  '*  t'nfortunatelv  for  the  Federal  cause,  in  this  respect  at 
ha-t.  Si  rotary  I’loyd  “went  South,”  and  the  Ordnance  Depart¬ 
ment  continued  to  seek  the  best  breechloaders  but  not  to  issue  them. 

.\  '  ife  as  February  ISfjl  the  Colonel  of  Ordnance  declared  that 
the  muzzle  loader  of  the  service  was  “unsurpassed  for  military 
pu:  poses.”  And  the  value  of  repeating  arms  was  curtly  dismissed 
b\  the  colonel,  who  pointed  out  that  they  had  been  known  to  mis¬ 
fire  and  that  front  rank  men  would  be  “more  in  dread  of  those  be¬ 
hind  than  of  the  enemy.”  That  repeating  arms  would  do  away 
with  the  tactical  maneuver  of  multiple  ranks  attacking  in  close 
order  acros,  open  ground  seems  never  to  have  occurred  to  this  of¬ 
ficer.  His  was  by  no  means  an  isolated  expression  of  opinion.  At 
about  t In*  same  time  another  Ordnance  officer  said  of  the  musket 
i"Ued  by  the  I  nited  States  that  there  is  “no  superior  arm  in  the 
world,"  an  opinion  he  was  willing  to  back  by  proposing  that  the 
(  h  dnance  Department  absolutely  refuse  to  answer  any  requisitions 
tor  new  and  untried  arms.13 

By  1  4-  the  pressure  of  wartime  operations  had  changed  a  great 

many  opinions  and  replaced  several  key  office’  ^  in  the  Ordnance 
Department.  The  new  officials  accelerated  the  pace  of  experiment, 
.aid  both  breechloaders  and  repeating  arms  were  issued  in  relatively 
small  quantities  to  the  troops  in  the  field  for  service  tests.  While 

if. 

1-  .s‘'"nt.'iry  «>f  War,  .tnnii'il  Ilf  port,  I860,  Sen.  Doc.,  .36  Cong.  2  Srss.,  Yol. 

11.  Or  ht  inrr-  4,  M2 -5. 
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lamenting  the  difficulties  of  securing  accurate  reports  from  the 
troops  on  the  merits  or  demerits  of  any  given  weapon,  the  new 
Chief  of  Ordnance  reported  that  urgent  demands  from  the  field 
left  no  doubt  that  repeating  arms  were  the  favorite  of  the  army.14 
Similarly,  Secretary  of  War  E.  M.  Stanton  was  informed  that 
breech-loading  weapons  were  now  “greatly  superior”  to  the  musket 
manufactured  by  the  national  armories  and  that  the  time  had  come 
to  decide  upon  a  breechloader  for  issue  to  the  service.  The  moment 
was  in  December  I860.15 

To  assume  that  the  adoption  of  breechloaders  must  be  a  simple 
matter,  once  official  opinion  lined  up  behind  the  project,  would 
be  naive.  There  is  a  great  difference  between  the  giving  of  an 
order  and  its  actual  execution  in  every  detail.  In  1867  when  the 
war  was  safely  in  the  background,  a  Joint  Congressional  Com¬ 
mittee  on  Ordnance  presented  a  resolution  to  stop  the  modification 
of  service  muskets  into  breechloaders  since  such  modification  would 
render  useless  existing  stocks  of  ammunition.10  Reasons  of  economy 
no  doubt  motivated  this  Congressional  interference  in  a  technical 
decision.  Congress  might  well  have  interfered  sooner,  for  there 
were  more  than  a  million  obsolete  muskets  unissued  at  the  end  of 
the  war.17 

The  well-known  British  military  critic  and  student  of  war,  Lid¬ 
dell  Hart,  in  commenting  on  the  Union  and  Confederate  armies, 
credits  the  few  repeating  arms  which  actually  reached  the  hands 
of  Federal  troops  in  action  with  a  “decisive  influence”  out  of  all 
proportion  to  their  numbers.  He  bolsters  his  contention  by  quoting 
Confederate  Gen.  E.  P.  Alexander  to  the  effect  that  the  war  might 
have  been  terminated  within  one  year  if  the  Federal  infantry  had 
been  equipped  with  even  the  imperfect  repeaters  of  1861  design.18 
I.iddell  Hart  makes  a  point  of  exceptional  importance.  In  spite  of 
the  high  quality  of  generalship  exhibited  in  the  war,  armament 
lagged  “well  behind  the  pace  of  invention.”  But  more  important 
than  the  hither  edge  of  invention,  which  sometimes  lies  beyond  the 

H.  Hid.,  ;,ss_>  a. 

IS.  / bid. . S0:{ — 1.  Sir  also  F.  A.  Shannon,  7  he  Organization  and  Administration  of 
tin  Cni'in  Arinii:  IftH  -Vo'S  (Cleveland,  Arthur  H.  Clark,  192S),  p.  142. 

IS.  Ordnanet  Reports,  1,  903. 

17.  Shannon,  I  n  ion  Army,  p.  12.1,  from  H'ar  of  the  Rebellion ;  compilation  of 
nfjirinl  records  of  I'nion  and  Con  ft  derate  Armies  (Washington,  (il’O,  1W80-1901), 
Ser.  1  to. 

Is.  15.  II.  I.iddell  Hart,  The  British  ItVu/  in  Warfare  (London,  Faber  and  Faber, 
ln  52),  pp.  121-  2.  See  nlso  K.  P.  Alexander,  Military  Memoirs  of  a  Confederate  (New 
York,  Scribner’s,  ISOS). 
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scope  of  production,  was  the  failure  to  utilize  new  weapons  which 
were  not  only  technically  possible  but  capable  of  being  produced 
on  an  extensive  scale. 

Shannon,  the  author  of  a  classic  study  on  the  Union  Army, 
makes  the  same  point  even  more  forcibly.  The  North,  with  its  con¬ 
trol  of  the  seas  and  adequate  industry,  was  free  to  choose  the 
weapons  it  wanted.  Unfortunately,  the  North’s  choice  was  not  the 
best  weapon  available  but  a  musket  modified  since  the  Revolution 
by  little  more  than  the  addition  of  the  percussion  lock  and  rifling. 
Thus  the  North  fought  with  the  same  weapons  available  to  the 
South  and  made  slight  use  of  the  superior  arms  within  its  grasp. 
Shannon  considers  it  a  strange  paradox  that  the  North  used  every 
means,  including  bribery,  to  increase  its  firepower  by  pressing 
more  and  more  men  into  the  ranks  and  at  the  same  time  failed,  until 
late  in  the  war,  to  increase  firepower  by  putting  better  weapons  in 
the  hands  of  the  trained  men  already  in  the  ranks.19  Kighty-odd 
years  later  the  problem  of  correlating  technological  advance  in 
weapons  with  higher  national  policy  was  still  far  from  being  en¬ 
tirely  solved. 

If  armies  have  been  slow  in  applying  the  maxim  that  superior 
arms  favor  victory,  it  may  be  shown  that  their  intransigeancc  has 
resulted  to  a  great  extent  from  three  specific  shortcomings  in  the 
procedure  for  developing  new  weapons.  These  shortcomings  ap¬ 
pear  to  have  been:  a  failure  to  adopt,  actively  and  positively,  the 
thesis  that  superior  arms  favor  victory;  a  failure  to  recognize  the 
importance  of  establishing  a  doctrine  regarding  the  use  of  weap¬ 
ons;  and  a  failure  to  devise  effective  techniques  for  recognizing 
and  evaluating  potential  weapons  in  the  advances  of  science  and 
technology. 

Although  military  men  have  been  slow  to  recognize  and  put  into 
practice  the  thesis  that  superior  arms  favor  victory,  military  writ¬ 
ers  down  through  the  ages  have  given  some  recognition  to  the  im¬ 
portance  of  weapons.  Vcgetius  in  his  Military  Institutes,  which 
has  been  aptly  described  as  the  field  service  manual  of  the  Imperial 
Roman  Army,  recognized  the  relative  importance  of  materiel. 
“The  Legion,"  said  Vcgetius,  “owes  its  success  to  its  arms  and 
machines,  as  well  as  to  the  number  and  bravery  of  its  soldiers.”  -1’ 
Authorities  van  be  found  repeating  the  truism  in  every  century 

lfJ.  Shannon,  /  iii  'ii  Army.  }>j>.  108-9,  110.  For  pertinent  comment  on  this  proh- 
.'•m  in  '\  orhi  War  II,  ‘■i  i*  J.  I’.  Master  III,  Scivnfist#  ayninst  Time  (Mo>ton,  Little, 
Mroun.  19L> rli.jp.  ii. 

j  V  W^rtius,  Miliary  Institute.*,  tr.  John  Clarke  (Loudon,  17f>7),  Mk.  II, 
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('  a  to  o1  ir  .)\\  n,  pointing  out  that  fighting  soon  led  men  to  special 
,•  . i nt !•  i:i>  which  they  turned  to  their  advantage.-1  Yet  a  decided 
<!  ■parity  has  prevailed  between  frequent  assertion  of  the  thesis 
i  at  indentions  could  he  put  to  military  advantage  and  the  paucity 
,,f  dUula--  on  the  application  of  the  thesis  in  practical  terms.  Most 
n  liiiarv  writers  have  bowed  obsequiously  in  the  general  direction 
,.f  1 1  a  principle,  but  having  done  this  they  rush  on  to  the  sup- 
p  • .  div  more  important  subjects  of  strategy  and  command.  Soinc- 
t  ii.a  '  tact  it  -s  arc  t  reated  with  attention  to  detail,  but  weapons  have 
t.ernlh  heen  dismissed  with  the  slighting  treatment  combat  sol¬ 
do  !  s  u-millv  reserve  for  rear-cehohm  supply  troops.  A  hare  hand¬ 
ful  of  writers  lias  specialized  in  the  problem  of  weapons;  almost 
.ill  others,  dealing  more  generally  with  warfare,  have  either  relc- 
u  tied  the  subject  to  a  minor  position  or  ignored  it  entirely.22 

The  great  Karl  von  (’lausewitz,  who  dominated  military  think- 
i;.g  for  nearly  a  hundred  years  following  the  demise  of  the  Napo¬ 
li  mie  Kmpire,  admitted  in  Vom  Krii< /  that  superiority  in  the  or¬ 
ganization  an  1  eijuipment  of  an  army  has  at  times  given  “a  great 
i  .  ii  al  preponderance,”  but  having  made  this  concession  he  points 
,»ut  how  clear  it  must  he  that  “arming  and  equipping  arc  not  es- 

utini  to  the  conception  of  fighting.”  Kwn  while  conceding  that 
fighting  determined  the  character  of  arms  and  that  arms  modified 
the  character  of  war,  t'lausewitz  restricted  the  “art”  of  war,  by 
mtirely  arbitrary  definition,  to  the  actual  conduct  of  battle.  To 
include  the  problems  of  arms  and  equipment,  he  said,  would  be  to 
establish  a  special  case  rather  than  a  timeless  principle.23  Unlike 
Adam  Smith,  t’lausewitz  wrote  after  the  Industrial  Revolution  was 
well  under  way,  hut  his  writings  show  an  utter  lack  of  appreciation 
of  the  implications  for  the  development  of  weapons  in  the  new 
mechanization.  Just  how  static  Clausewitz’  concept  of  the  evolu¬ 
tion  of  weapons  was  is  shown  in  his  contention  that  “completing 

■-’I.  S  ’i'.  far  example,  Karl  von  Clausewitz,  quoted  in  J.  V.  C.  Fuller,  Armament 
mi  l  lli.<t’  r  i  (New  York,  Scribner’s,  l!M.r>),  p.  1.  See  also  J.  F.  C.  Fuller,  The  Foun- 
ihiti  n.»  of  the  Scinirr  of  H'ur  (London,  Hutchinson,  1P26),  p.  146,  in  which  he  quotes 
Carlyle's  Sartor  llnartti.i,  ehap.  v:  Man,  “without  tools  he  is  nothing,  with  tools 
he  Ball." 

...  A  sur-ey  of  three  representative  military  collections — the  War  Department 
1  ilirary.  the  National  War  College  Library,  anti  the  Library  of  the  American  Mili¬ 
tary  Institute  gi-.c'  ample  evidence  of  the  comparative  neglect  of  the  problem  by 
military  writers  until  very  recent  years.  I’rohably  the  most  prolific  but  not  neces¬ 
sarily  ‘lie  root!  intluenti.il  of  the  few  students  of  the  importance  of  armament  is 
Bri.-.  Hen  .1.  |  .  C.  Fuller. 

-  ;  C  ifl  ■  i  ii  i  i  mo-wit /,  (in  II", ir,  tr.  ,1.  J.  (Jraham  from  Ciermnn  fid  ed.  (London, 
1  sia  ; ,  '  I  ik.  1 1.  eh  ip.  i,  Ifi,  and  i,  Bk.  V,  rlmp.  iii,  11. 
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and  replacing  articles  of  arms  and  equipment  .  .  .  takes  place 
only  periodically,  and  therefore  seldom  allcets  strategic  plans.  ’  -* 
Weapons,  it  would  appear,  were  taken  for  granted  by  the  military 
theorists  of  the  19th  century.  l>amn  dc  Jomini,  who  was  perhaps 
the  leading  military  theorist  of  that  century  next  to  Claiiscwitz, 
m  ule  a  concession  to  materiel  in  granting  extensive  consideration 
to  logistics;  yet  even  lie  defined  logistics  in  the  former  sense  of 
“the  |  radical  art  of  moving  armies"  rather  than  in  the  broader 
contemporary  definition  which  embraces  more  of  the  element  of 
production.-' 

The  myopia  demonstrated  by  these  theorists  had  a  profound 
influence  upon  those  military  leaders  who  dominated  the  profes¬ 
sion  of  arms  down  to  World  War  I.  (leneral  l'och,  when  he  pub¬ 
lished  his  Principles  of  Hh/r  in  190!},  carried  on  in  the  tradition  of 
Clausewitz.  His  “principles”  concerned  strategy  and  tactics  or  the 
use  of  weapons.  The  selection,  development,  and  procurement  of 
superior  weapons  he  ignored  or  assumed.  \\  hen  l'  och  at  length 
came  to  -k. ruinate  the  councils  of  both  France  and  the  Allies,  his 
emphasis  on  personnel  rather  than  materiel  helped  determine  the 
character  of  the  armies  that  fought  in  World  War  I.-rt  The  ab¬ 
surdities  created  by  the  failure  to  emphasize  the  importance  of 
superiority  in  weapons  in  the  years  leading  up  to  1911  were  no¬ 
where  more  vividly  portrayed  than  in  France.  In  the  nation  of  the 
mass  army  Gen.  F.  G.  Herr  reported  the  prevailing  attitude:  “The 
battle  will  be  primarily  a  struggle  between  two  infantries,  where 
victory  will  rest  with  the  large  battalions;  the  army  must  be  an 
army  of  personnel  and  not  of  materiel."  27  This  attitude  probably 
marked  the  apogee  of  neglect  for  the  thesis  of  superior  weapons. 

The  events  of  World  War  I  abruptly  focused  attention  upon 
the  relative  significance  of  materiel  in  securing  victory.  The  Italian 
general  Douhet,  philosopher  of  air  power,  expressed  the  new  cm- 

24.  Ibii.,  1 ,  ttk.  II,  130.  Sec  also  Karl  von  Clausewitz,  Principles  of  War,  tr. 
H.  W.  Gat/.ke  ( Harrisburg,  Military  Service  Publishing,  1942),  an  attempt  to 
distill  “timeless  principles**  which  is  the  more  pointedly  futile  for  its  failure  to 
embrace  the  potentialities  of  the  development  of  weapons. 

2 Baron  A.  H.  .torn ini,  The  Art  of  War,  tr.  \V.  P.  Craighill  and  G.  II.  Mendcll 
(I  ovdon,  1^*12).  See  also  I.oqisticr ,  Vol.  I,  No.  1  (Oct.  1945). 

2^.  I.iddell  Hart,  The  British  Way  in  Warfare,  pp.  11,  93.  See  also  P.  Koch,  7  ho 
Principle*  fl'nr,  tr.  J.  de  M«»rinni  from  1903  French  ed.  (New  York,  H.  K.  Fly, 
l,,hi.  For  an  ♦  \  ample  of  Koch's  influence  in  favoring  manpower  over  materiel,  see 
Poeii-lVrd'inir  cable  of  23  June  1919,  riled  in  J.  J.  Per  iling,  4/y  F.rp(  rienn  s  in  the 
IF.  ?•.’  /  11  ar  (2  vols. ;  New  York,  Fredrriek  A.  Stokes,  1931), 123. 

2  7.  ( »en.  F.  ( i.  Herr,  I/Artillerie,  pp.  4  5,  quoted  by  Fuller  in  The  Foundations  of 
th‘~  Seif  net  of  IFr/r,  p.  29. 
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plnisis  on  materiel  when  lie  said,  “The  form  of  any  war  .  .  .  de¬ 
pends  upon  the  technical  means  of  war  available.”  28  Douhet  was, 
of  course,  a  theorist  whose  writings  could  be  said  to  represent  little 
more  than  his  own  personal  opinions;  the  writings  of  the  Ameri¬ 
cans,  Crowell  and  Crozier,  on  the  new  importance  of  industry  and 
weapons  in  modern  warfare  were  more  significant  as  indices  of  the 
new  trend.21’  World  War  I  awakened  in  military  circles  a  new 
realization  of  the  importance  of  weapons,  but  the  emphasis  was  on 
quantity  rather  than  quality.  The  first  postwar  report  by  the 
Secretary  of  War  emphasized  the  need  for  a  broader  scope  of  train¬ 
ing  for  military  men.  New  weapons  and  new  methods  of  warfare, 
the  secretary  said,  made  it  “specially  apparent”  that  staff  officers 
should  have  not  only  a  wider  knowledge  of  their  purely  military 
duties  but  also  a  “full  comprehension  of  all  agencies,  governmental 
as  well  as  industrial,  necessarily  involved  in  a  nation  at  war.”  30 
This  new  awareness  of  the  importance  of  industry  received  posi¬ 
tive  expression  in  the  postwar  provisions  made  for  the  planning  of 
industrial  mobilization  and  in  the  formation  of  the  Army  Indus¬ 
trial  College  to  train  officers  in  its  techniques.31  Hut  materiel  alone 
did  not  signify  superiority  of  weapons :  planning  for  industrial 
mobilization  emphasized  quantitative  procurement,  more  weapons 
rather  than  better  weapons.  To  be  sure,  centers  for  research  and 
development  and  the  millions  devoted  to  improving  weapons  dur¬ 
ing  this  period  show  that  the  concept  of  superior  weapons  was  not 
entirely  neglected  between  the  two  world  wars.  Nevertheless,  it 
was  not  until  World  War  II  and  the  approach  of  total  war  that 
military  men  and  governments  generally  accepted  and  imple¬ 
mented  the  thesis  of  superior  weapons  as  a  cardinal  tenet  of  mili¬ 
tary  policy.32 

2s.  G.  Douhet,  The  Command  of  the  Air,  tr.  Dino  Ferrari  from  1921  Italian  eel. 
(New  York,  Coward  McCann,  1942),  Bk,  I,  chap,  i,  p.  6. 

29.  Benedict  Crowell,  Asst.  Secretary  of  War,  America’s  Munitions;  1017-1018 
(Washington,  GI’O,  1919),  and  William  Crozier,  Chief  of  Ordnance,  Ordnance  and 
the  World  14’ar  (New  York,  Scribner’s,  1920).  Both  of  these  authors  spoke  with 
semiofficial  authority,  for  they  wrote  from  the  records  and  experiences  of  the  war 
in  which  they  each  had  hud  important  roles  with  regard  to  materiel. 

Jo.  Report  of  Secretary  of  War,  Annual  lleports  of  the  War  Department,  1919, 
1,  2s. 

31.  J.  M.  Scammell,  “A  History  of  the  Army  Industrial  College”  (MS  history, 
TICAF  Library,  1917),  passim. 

32.  The  term  “total  war”  is  u  generalization  frequently  abused.  During  World 
War  II  approximately  59%  of  industrial  production  in  the  United  States  (1942- 
4  4)  was  devoted  to  war  purposes.  See  U.  S.  Department  of  Commerce,  Survey  of 
Current  Business  (Feb.  1945),  p.  13.  The  belated  formation  in  19  43  of  the  New  De¬ 
velopments  Division  of  the  War  Department  General  Staff  after  considerable 
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To  carry  the  resume  of  changin';  attitudes  toward  the  thesis 
that  superior  weapons  favor  victory  down  through  World  War  II 
would  be  to  go  beyond  the  scope  of  this  study.  The  brief  review 
already  presented  is  useful,  nevertheless,  in  that  it  makes  more 
understandable  the  comparative  paucity  of  interest  and  attention 
which  military  men  have  until  recently  devoted  to  the  problem  of 
revising  doctr'..o  to  embrace  new  weapons.  Without  a  tradition 
of  positive  and  active  adherence  to  this  thesis  as  a  prior  condition, 
it  is  not  surprising  that  the  problem  of  relating  doctrine  to  tech¬ 
nological  advance  in  weapons  received  only  belated  attention,  in 
most  instances  long  after  the  weapon  itself  had  become  available. 

Superiority  in  weapons  stems  not  only  from  a  selection  of  the 
best  ideas  from  advancing  technology  but  also  from  a  system  which 
relates  the  ideas  selected  with  a  doctrine  or  concept  of  their  tactical 
or  strategic  application,  which  is  to  say  the  accepted  concept  of 
the  mission  to  be  performed  by  any  given  weapon.  Protracted  and 
serious  delays  in  the  adoption  of  superior  weapons  have  led  critics 
to  charge  military  men  with  congenital  conservatism.33  But  it 
has  sometimes  happened  that  new  weapons  have  been  developed, 
adopted  as  standard,  issued,  and  then  neglected  for  lack  of  ac¬ 
cepted  doctrine  regarding  their  use.  It  has  probably  more  often 
happened  that  new  weapons  have  been  adopted  and  even  used  to 
a  certain  extent  but  that  their  full  potential  value  has  remained 
unexploited  because  higher  policy-making  echelons  have  failed  to 
modify  prevailing  doctrine  to  embrace  the  innovation.  New  weap¬ 
ons  when  rot  accompanied  by  correspondingly  new  adjustments 
in  doctrine  are  just  so  many  external  accretions  on  the  body  of  an 
army. 

Liddell  Hart  cites  the  case  of  Capt.  Emile  Mayer  of  the  French 
army.  xY  contemporary  of  Foch  and  Jotfre  at  the  Kcolc  Polvtech- 
nique,  Mayer  accepted  a  position  as  military  editor  for  the  Revue 
scit'7itifique  where  he  became  aware  of  the  impact  of  military  in¬ 
vention  on  doctrine.  His  prolific  writings  developed  the  thesis  that 
new  ideas — smokeless  powder,  for  example— demanded  new  doc¬ 
trines  of  war.  Unfortunately,  the  revised  doctrines  he  advocated 

civilian  pressure  had  been  exerted  is  but  one  example  of  tile  lack  of  military  emphasis 
on  superior  weapons.  Another  sign  of  the  comparative  neglect  of  superior  weapons 
may  be  seen  in  the  curriculum  of  the  Army  Industrial  College,  which  did  not  em¬ 
phasise  the  critical  importance  of  research  und  development  until  after  World 
War  II. 

See,  for  example,  Brig.  Gen.  E.  McFarland,  Asst.  Chief  of  Ordnance,  “Trend 
in  \\  capons  Types  and  Design,”  Journal  of  the  Franklin  Institute,  230,  No.  4  (Oct. 
1940),  415. 
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did  not  jibe  with  prevailing  French  military  policy.  Mayer  was 
retired  as  a  captain  lone-  before  his  contemporaries  who  were  more 
willing  to  conform  to  accepted  doctrines.34  The  incident  is  note¬ 
worthy  onlv  insofar  as  it  serves  to  emphasize  the  difficulties  involved 
in  attempting  to  modify  existing  military  thought.  To  introduce 
radical  changes  in  the  doctrines  of  warfare  is  to  run  headlong  into 
the  opposition  of  the  entrenched  interests.  The  lawyers’  and  Hoteli¬ 
ers'  guilds  were  probably  mortal  enemies  of  the  advocates  of  gun¬ 
powder.  The  belated  demise  of  cavalry  in  the  United  States  during 
19  tG  and  the  anachronistic  survival  of  captive  balloons  for  the 
purpose  of  observation  until  the  eve  of  World  War  II  give  some 
indication  of  the  obstinate  resistance  of  military  institutions  to 
doctrinal  changes,  liu t  for  all  of  this,  the  greatest  stumbling  block 
to  the  revision  of  doctrine  was  probably  not  so  much  vested  in¬ 
terests  as  the  absence  of  a  system  for  analyzing  new  weapons  and 
their  relation  to  prevailing  concepts  of  utilizing  weapons. 

“Victory  smiles  upon  those  who  anticipate  changes  in  the  char¬ 
acter  of  war,v  Douliet  wrote,  “not  upon  those  who  wait  to  adapt 
themselves  after  the  changes  occur.”  3!i  Unfortunately,  military 
men  have  had  difficulty  in  providing  the  means  of  anticipating 
changes.  General  Fuller,  one  of  the  most  prolific  of  British  writers 
on  warfare,  may  be  unduly  harsh  when  lie  says  “soldiers  are  mostly 
alchemists,”  but  he  is  probably  correct  in  attributing  the  difficulty 
to  a  lack  of  scientific  method  in  analyzing  the  elements  comprising 
the  revolutionary  changes  which  have  modified  the  character  of 
warfare.3'5  To  go  further  into  the  reasons  why  armies  have  been 
slow  in  adjusting  doctrine  to  advances  in  weapons  would  be 
to  digress  needlessly.  Here  it  is  important  only  to  recognize  the 
implications  of  tli's  shortcoming.  The  events  surrounding  the  de¬ 
velopment  of  doctrine  for  three  well-known  weapons  will  serve  to 
illustrate  the  point  that  to  adopt  a  new  weapon  without  a  new 
doctrine  is  to  throw  away  advantage. 

The  machine  gun  was  no  new  invention  in  191  U  As  early  as 
1  SSd  the  modeni  machine  gun  was  known  in  the  United  States, 
liven  though  the  weapon  had  not  yet  emerged  from  the  experi¬ 
mental  stage,  the  Chief  of  Ordnance  predicted  then  that  it  would 
in  the  future  become  “a  prominent  factor  in  every  contest.”  37 

at.  I.iikli'Il  Hart,  The  liritish  Wat/  in  Warfare,  p.  19. 

Dimlift,  The  Cammmul  of  the  Air,  Ilk.  1,  p.  :i0.  I.iddell  Hart,  The  liritish  H'ny 
in  Warfare,  p.  121,  has  almost  the  same  thought. 

oS.  Fuller,  The  Toumlationt  of  the  Science  of  ll’nr,  pp.  2.’5,  31. 

•  17.  Ordnance  llcportt,  6‘,  1 90.  See  above,  p.  6  n.  6. 


\ 


10 


IDEAS  AND  WEAPON'S 


Some  years  later,  during  the  Russo-Japanese  War  of  1905,  British 
observers  reported  that  machine  guns  were  working  a  “great  exe¬ 
cution.  ”  • s  But  the  experience  of  the  Russo-Japanese  War  had 
no  influence  on  British  military  doctrine  as  far  as  machine  guns 
were  concerned.  Before  the  observers  reported  on  the  startling  ef¬ 
fectiveness  of  the  novel  weapon  in  actual  warfare  there  were 
machine  guns  in  each  British  division  or  two  per  battalion.  In 
1914  the  machine-gun  strength  of  each  division  was  exactly  what 
it  bad  been  in  1S99.  In  view  of  the  scale  of  expenditures  for  other 
types  of  weapons  during  this  period,  it  must  certainly  have  been 
military  policy  and  not  limited  appropriations  which  determined 
the  number  of  machine  guns  authorized.  By  the  end  of  1918  there 
uere  over  500  machine  guns  in  each  British  division.31'  The  in¬ 
crease  represented  a  revolution  in  concept,  in  doctrine,  not  a  tech¬ 
nological  development. 

Technical  advances,  to  be  sure,  appeared  in  the  machine  gun 
during  the  period  of  World  War  I,  but  these  were  improvements 
and  modifications  rather  than  basic  changes.  The  increased  number 
of  machine  guns  in  each  British  division  represented  an  advance  in 
doctrine  carried  out  at  tremendous  cost  in  blood.  la  veil  when 
prompted  by  mounting  cnsualities.  revision  of  the  conventional 
doctrine  was  not  en-y.  As  late  as  1915  one  British  commander  con¬ 
sidered  the  machine  gun  “a  much  over-rated  weapon.”  Moreover, 
despite  lrequent  German  demonstrations  of  the  machine  gun’s 
value,  he  felt  that  two  per  battalion  were  “more  than  sufficient.”  40 
On  the  other  hand.  Brig.  Gen.  T.  Bakcr-Carr,  a  British  officer 
who  played  one  of  the  leading  roles  in  revising  doctrine  on  machine 
guns,  probably  recognized  the  real  nature  of  the  problem.  He  saw 
the  delay  in  modifying  military  doctrine  to  fit  the  requirements  of 
tii.  new  weapon  as  “the  fault  of  the  system”  rather  than  “the  fault 
of  the  individual.”  Bakcr-Carr  possibly  came  even  closer  to  the 
heart  oi  the  matter  when  he  said,  “The  chief  trouble'  at  GI1Q  was 
that  there  was  no  one  there  who  bad  time  to  listen  to  any  new 
idea.'  4‘  His  observation  is  all  the  more  revealing  in  that  it  echoes 
a  sentiment  expressed  by  Sir  Percy  Scott,  ‘‘the  Admiral  Sims  of 

-N.  from  Hr  High  Fit  hi  O  flirt- rg  Mttoched  to  the  Jojamse  and  ft  u.-sion 

l  i  ui  t):“  t  it  Id,  />*>,  rited  jn  I  ijUit,  J  he  Found**! inns  of  tin  Sen  nee  of  Jl’tir,  p. 
L'J  See  nUo  War  Department  General  Staff,  Rtpnrts  of  Military  Ohm n't  rg,  MID 
KfjxTt  No.  \  |'t.  r».  March  I<»n7. 

Col.  .1.  I  .  (\  Fuller,  l  he  llefonitotinn  of  Wor  (New  York,  K.  I\  Pultun,  1923), 

1*.  IWij.  tun.  C\  I).  Hakcr-Carr,  From  Chauffeur  to  Hr’ujad’ur  (London,  L.  Benn, 
193o),p.  S7. 
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the  Royal  Navy.”  Admiral  Scott  considered  the  blindness  of  the 
Admiralty  to  new  ideas  a  direct  result  of  the  failure  of  “adminis¬ 
trative  machinery”  to  provide  “time  to  think  of  the  needs  of  the 
future  and  how  they  should  be  met.”  42  For  want  of  “time  to  think” 
and  for  lack  of  an  organization  specifically  charged  with  the 
function  of  relating  doctrine  to  advances  in  weapons,  the  ma¬ 
chine  gun,  although  a  standard  item  of  equipment  in  1914, 
was  not  fullv  exploited  until  well  into  the  middle  of  World 
War  I. 

Tl.t  tank,  like  the  machine  gun,  came  into  prominence  during 
World  War  I,  but  unlike  the  machine  gun  it  evolved  almost  en- 
tin-lv  within  the  war  years.  Interesting  and  pertinent  though  they 
mav  be,  the  details  of  the  process  by  which  the  War  Office  (and  the 
Admiralty,  for  that  matter)  were  led  to  consider  the  idea  of  an 
armored  tractor  and  develop  it  as  a  weapon  lie  somewhat  beyond 
the  horizon  of  this  study.  Nonetheless,  the  history  of  the  tank,  once 
it  was  produced  in  quantity  and  utilized  in  combat,  closely  parallels 
that  of  the  machine  gun.  It  might  well  be  argued  that  from  the  bat¬ 
tle  of  the  Somme  in  September  1916  until  Cambrai  in  November 
1917  the  tank  was  in  the  stage  of  proof  testing.  But  the  reduction 
in  casualties  and  the  ground  gained  when  tanks  were  used  there¬ 
after  conclusively  showed  the  new  weapon  to  be  a  revolutionary 
contribution  to  warfare.  It  is  true  that  at  the  end  of  1917  the  tank 
still  had  far  to  go,  but  it  had  reached  a  point  where  even  as  an  im¬ 
perfect  and  faulty  mechanism  it  was  capable  of  exerting  a  sig¬ 
nificant  influence  in  battle.  Even  so,  in  April  1918  the  Royal  Tank 
Corps  was  reduced  from  18  to  12  battalions  because  infantry 
reinforcements  were  falling  short.43  In  the  crisis  British  military 
leaders  clung  to  accepted  doctrine;  they  favored  manpower  over 
materiel  in  securing  victory.  And  even  after  the  crisis  had  passed 
and  while  there  was  “time  to  think,”  official  opinion  continued  to 
favor  traditional  concepts.  The  infantry  was  still  considered  ‘‘the 
arm  which  in  the  end  wins  battles,”  and  the  rifle  and  bayonet  were 
thought  to  be  the  infantryman’s  “chief  weapons.”  44 

The  same  thought  echoed  officially  in  the  United  States,  al- 

42.  .Vim.  Sir  IVrcy  Scott,  Fifty  l'cnr*  in  the  Royal  A’<n\v  (New  York,  Geo.  II. 
Duran,  101!)),  pp.  vj-vii.  For  a  similar  criticism  of  the  administration  of  the  War 
Ollier  in  Kitchener's  time,  see  Graham  Wallas,  The  Art  of  Thought  (London,  J.  Cape, 
p.  137. 

13.  fuller.  The  Re formation  of  War.  p.  IIS,  and  Armament  and  History,  p.  140. 

11.  British  Army  Field  Servin’  Regulations,  1024,  quoted  by  Fuller  in  The  Foun¬ 
dations  of  the  Science  of  War,  p.  30. 
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though  the  Surgeon  (icnenil’s  statistics  gave  some  evidence  that 
the  rifle  and  bayonet  may  not  have  been  so  important  after  all.45 
Military  doctrine  was  slow  to  embrace  the  full  implication  of  the 
tank.  “I  laugh  at  ideas,”  Marshal  Foeh  is  reputed  to  have  said. 
“However  good  they  may  be,  they  possess  value  only  insofar  as 
they  are  translated  into  facts.”4"  1'he  tank  was  an  idea:  it  had 
been  translated  into  fact:  vet  it-  full  value  went  unrecognized  at 
the  end  of  the  war.  Wars,  it  would  appear,  are  Governed  not  by 
the  development  of  weapons  but  by  such  fractions  of  that  develop¬ 
ment  as  have  been  rceogni/cd  and  incorporated  into  approved  mili¬ 
tary  doctrine. 

The  introduction  of  gas  warfare  presents  a  case  somewhat  simi¬ 
lar  to  that  of  the  tank.  Two  (lerman  scientists,  Walthcr  N’ernst 
of  the  I’niversitv  of  Berlin  and  Fritz  1  labor  of  the  Kaiser  Wilhelm 
P!  'vsical  Institute,  worked  out  the  details  of  production  and  ap¬ 
plication  of  poisonous  yas  for  me  in  the  field.  Thou  on  99  April 
1915,  at  a  point  somewhat  north  of  Ypres  where  the  French  and 
British  lines  joined,  the  Hermans  released  a  gas  attack  along  a 
five-mile  front.  The  results  were  staggering.  After  a  15-minute 
at  lack  some  15.000  troops  w  ere  thrown  into  confusion,  and  a 
"reat  breach  opened  in  the  Allied  lines.  The  British  and  French 
forces  managed  to  close  the  breach  hut  only  after  suffering  5,000 
casualties  and  the  loss  of  (JO  field  (runs  as  well  as  other  stores  and 
equipment.  In  a  war  of  position  where  every  significant  advance 
necessarily  involved  breadline;  the  enemy's  line  as  a  preliminary 
o  'edition,  the  gas  attack  at  Ypres  presented  the  Herman  forces 
with  an  amazing  opportunity.  That  they  did  not  exploit  the  ad¬ 
vantage  resulted  directly  from  a  failure  of  the  high  command  to 
adjust  doctrine  so  as  to  meet  the  potential  of  the  new  weapon.  But 
subsequent  notable  successes  with  <ras  -for  example,  the  defeat  of 
the  British  fifth  Army  in  March  1 91 H  —showed  that  the  Herman 
high  command  was  not  always  slow  to  learn  from  its  own  mis¬ 
takes.'1'  Statistics  strengthen  significantly  the  impression  that  the 
enemy  in  World  War  I  leeng nizod  the  full  importance  of  relating 
doctrine  with  novel  weapons.  Figures  compiled  by  the  Surgeon 

15.  Report  of  Chief  of  Staff,  Junuof  Hr  port*  of  the  War  Depart  ment ,  1020,  Vol.  /. 
Cliinshot  ar.d  h  ivmiet  w omuls  show  a,  eomparativrly  low  incidence  in  relation  to 
easu  ilties  from  otlier  e  nises,  c.f*.  pis. 

4*>.  (Quoted  l»y  Maj.  (Ion.  K.  I).  Swinton,  British  advocate  of  the  tank,  in  Ht/ixcif - 
n*'**  (I  ondon,  Modder  and  Stoughton,  ]?W2),  p.  SO. 

Brip  (»cn.  A.  II.  Waitt,  (fa*  Warfare  (New  York,  Ourll,  Sloan  and  Pearce, 

1012),  r.  21. 
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(icncral  in  the  United  States  demonstrate  that  HIM  per  cent  of 
the  casualties  suffered  by  the  AF.F  were  from  gas.4* 

In  hru  f  historical  sketches  the  pages  above  have  shown  that  the 
pace  at  which  weapons  develop  is  determined  by  the  effectiveness 
of  the  procedures  established  to  translate  ideas  into  weapons.  The 
prior  acceptance  and  application  of  the  thesis  that  superior  arms 
fa'. or  victory,  while  essential,  are  insuflicient  unless  the  ‘‘superior 
arms”  arc  accompanied  by  a  military  doctrine  of  strategic  or 
tactical  application  which  provides  for  full  exploitation  of  the 
innovation.  Hut  even  doctrine  is  inadequate  without  an  organiza¬ 
tion  to  administer  the  tasks  involved  in  selecting,  testing,  and 
evaluating  "inventions. ’’  The  history  of  weapons  in  the  United 
States  is  filled  with  evidence  on  this  point. 

For  want  of  an  adequate  administrative  organization  in  the 
Ordnance  Department,  as  shown  earlier,  Federal  troops  in  the 
Civ  il  \Y  ar  fought  with  inferior  weapons  even  though  better  arms 
were  avnih’.blo.  There  were  at  least  two  major  factors  contributing 
to  the  ineffectiveness  of  the  methods  used  by  the  Ordnance  De¬ 
partment  to  select  weapons.  The  first  factor  was  the  apparent 
inability  of  the  successive  authorities  to  establish  either  a  sound 
organization  or  effective  administrative  procedures  to  accomplish 
the  desired  task.  The  second,  the  pressure  of  an  obvious  need  for 
standardization  in  opposition  to  the  continual  pace  of  technologi¬ 
cal  development,  is  typified  hy  the  comment  of  Secretary  of  War 
duel  K.  Poinsett  m  ISfIS  when  he  declared  that  Ordnance  should 
"suffer  a  paralysis”  rather  than  be  "exposed  to  frequent  changes 
and  tluctuat ions."  *''' 

The  Chief  of  Ordnance  was  officially  responsible  for  the  "pat¬ 
terns,  forms,  and  dimensions”  of  all  items  purchased  by  Ordnance, 
but  it  had  become  customary  for  the  chief  to  rclv  upon  a  board  of 
officers  "to  adjust  the  details.”  Until  IS.'d)  appointments  to  this 
board  had  been  made  from  all  the  various  arms  of  the  service,  but 
from  that  date  on  the  Ordnance  Hi  i.'ti'd  was  composed  exclusively 
oi  officers  1  nmi  the  Ordnance  Dei  lartment C"  While  this  decision 
undoubtedly  improved  the  technical  qualifications  of  the  board’s 
membership,  it  also  deprived  the  board  of  the  point  of  view  of  the 
branches  which  imcd  its  services.  Although  there  were  serious  (lis¬ 
ts.  1  utter,  Ann  tumif  t:nrl  / li.'tor'i .  p.  jat,  and  The  Ucf  nnuot  ton  of  U’ur.  p.  III). 
>iv  li-.i  import  of  SurtT.‘i.ii  ('., niiit,  .In  mini  Hrjii  ><•(»  of  Ihr  U'nr  Ih  partmrnt, 
i Vnl.  /. 

t'l.  itnlnonn i  i  '•  r C ,  ■  ■ ,  .'C.Ij 
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advantages  in  a  board  lacking  the  consumer’s  point  of  view,  it 
might  be  argued  that  specialists,  if  working  full  time,  could  be 
expected  to  take  a  greater  and  more  effective  interest  in  improved 
weapons  than  any  occasional  and  part-time  board  of  constantly 
changing  composition.  Unfortunately,  though,  for  the  progress 
of  weapons,  as  late  as  1S(J1  the  Chief  of  Ordnance  informed  Secre¬ 
tary  of  War  Cameron  that  while  the  establishment  of  a  permanent 
board  was  desirable  it  was  impossible,  since  all  officers  were  en¬ 
gaged  in  the  "pressing  and  indispensable  duties  of  the  Depart¬ 
ment.”  The  Chief  of  Ordnance  recommended  that  the  plan  to  form 
a  permanent  board  be  "deferred  to  a  future  time.”  ni  It  was  deci¬ 
sions  of  this  order  which  prevented  Federal  troops  from  fighting 
with  the  best  available  weapons  and  resulted  in  an  unissued  surplus 
of  1,195,5  Vi  obsolete  muzzle-loading  muskets  at  the  end  of  the 
war."'-  Here  was  quantity,  not  quality. 

The  organization  and  functioning  of  the  Ordnance  Board,  criti¬ 
cal  as  it  may  have  been,  were  by  no  means  the  only  aspects  of  the 
administrative  procedure  which  constituted  the  Ordnance  Depart¬ 
ment's  proce  Sn  for  acquiring  new  weapons.  Regardless  of  how  well 
or  how  poorly  any  succession  of  ordnance  boards  may  have  per¬ 
formed  their  tasks,  battle  alone  could  be  the  final  criterion  of  the 
v  alue  of  a  weapon,  and  this  circumstance  made  necessary  an  ade¬ 
quate  system  for  securing  accurate  reports  from  tactical  units  of 
the  services  in  time  of  war  and  from  military  attaches  and  observers 
abroad  during  periods  of  peace  at  home.  During  the  10  or  20  years 
immediately  preceding  18(jl  the  Ordnance  Department  had  sent 
occasional  special  observers  to  foreign  nations  to  watch  advances 
in  weapons,  which  then  appeared  in  the  United  States  only  “tardily 
after  being  matured  abroad.”  Nevertheless,  as  late  as  1853,  even 
while  recognizing  that  the  limited  experience  of  this  nation  in  ac¬ 
tual  warfare  made  the  department  necessarily  dependent  upon  the 
military  services  of  other  countries  for  improvements  in  weapons, 
the  Chief  of  Ordn  ance  regarded  the  idea  of  sending  a  technical 
mission  abroad  as  advantageous  but  unnecessary  in  view  of  the 
high  state  ol  perfection  of  the  arms  issued  hv  the  department. 

It  the  procedure  for  reporting  on  foreign  experience  with 
weapons  and  exploiting  foreign  technological  advances  was  hap¬ 
hazard  and  inefleetive,  almost  exactlv  the  same  could  be  said  about 
the  system  which  the  Ordnance  Dept  irtment  had  for  securing  re- 

.51.  I  hid.  22ll. 

•52.  Sic  alsivc,  9  n.  IT. 

•5  i.  Ordnance  ]{c/r>rt.i, 290,  ;!9T,  5JI. 


I 


DEVELOPMENT  OF  WEAPONS  21 

ports  on  the  performance  of  weapons  issued  for  use  in  combat. 
From  the  time  of  the  Mexican  War  to  1861  there  were  few  op¬ 
portunities  to  secure  operational  reports.  Thus  little  or  nothing 
was  done  to  establish  a  routing  procedure  for  reporting  hack  to  the 
department  the  results  of  tactical  experience  with  items  in  the 
field.  In  186tl  the  Chief  of  Ordnance  made  an  attempt  to  improve 
the  situation.  lie  asked  his  officers  serving  with  troops  in  the  field 
to  keep  daily  notes  of  any  ‘‘defects  or  deficiencies”  in  weapons  and 
report  them  promptly  with  suggestions  for  “suitable  remedies.” 
This  procedure,  foreshadowing  the  system  of  rendering  Unsatis¬ 
factory  Reports  evolved  many  years  later,  had  all  the  weaknesses 
o*'  the  latter  system  in  that  it  depended  entirely  upon  the  initiative 
of  officers  in  the  field  and  revealed  trouble  only  after  it  had  hap¬ 
pened.''4 

Probably  the  real  beginning  of  scientific  accumulation  of  data 
for  ordnance  came  after  the  war,  in  1867,  when  orders  went  out 
to  all  batteries  of  artillery  requiring  an  exact  and  detailed  report 
of  each  shot  fired.  Units  were  instructed  to  record  the  history  of 
each  gun,  the  weight  of  projectiles,  and  the  quality  of  powder  used, 
as  well  as  other  similar  information,  on  blank  forms  provided  for 
the  purpose  by  the  Ordnance  Department.55  A  few  years  later  an 
imaginative  and  resourceful  Chief  of  Ordnance,  Brig.  Gen.  Stephen 
Vincent  Benet,  demonstrated  the  real  utility  of  a  systematic  col¬ 
lection  of  statistics  as  a  basis  for  decisions  regarding  development 
of  weapons.  Using  the  figures  compiled  by  the  Surgeon  General 
on  casualties  during  the  Civil  War  and  reinforcing  them  with  simi¬ 
lar  statistics  from  the  Franco-Frussian  War,  General  Benet  ar¬ 
gued  that  the  saber  and  bayonet  were  no  longer  important  weapons. 
Presentation  of  these  facts  started  the  movement  which  reduced  the 
saber  to  the  status  of  ceremonial  gear.56 

To  pursue  this  line  of  thought  further  would  be  to  write  the 
history  of  the  Ordnance  Department.  It  is  quite  unnecessary  to  do 
so,  for  the  essential  elements  in  the  problem  of  the  development  of 
weapons  can  he  studied  in  detail  from  the  period  already  men¬ 
tioned.  The  experience  of  the  department  demonstrated  the  im¬ 
portance  of  establishing  a  concept  of  requirements,  the  military 
characteristics  of  a  weapon,  before  beginning  development.  Simi¬ 
larly,  experience  had  shown  the  importance  of  differentiating 

5t.  I  hi/!., l.'iS.  The  Curat  it  factory  Report  currently  used  in  the  USAF  consists 
of  an  official  form  which  units  in  the  field  arc  urged  to  use  when  reporting  to  higher 
headquarters  on  any  unsatisfactory  performance  in  equipment  issued. 

5a.  It, ul.,. 1 .  313.  ‘ 

5ti.  Ibid.,  .1,  101-2. 
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iv  good  idea  from  the  failure  of  that  idea  in  a  specific  applica¬ 
tion.  lty  tlie  end  of  the  Civil  War  there  should  have  been  no  dif¬ 
ficulty  in  recognizing  the  need  for  a  service  test  to  prove  new 
weapons  for  an  adequate  system  to  evaluate  and  report  on  per¬ 
formance  in  combat  of  new  weapons,  and  for  securing  systematic 
reports  on  advances  in  foreign  weapons.  The  problem  of  the  or¬ 
ganization  and  composition  of  an  Ordnance  Board,  as  well  as  the 
utility  of  statistical  data  on  which  such  a  hoard  might  base  its 
decisions,  could  lie  studied  in  great  detail  before  the  turn  of  the 
century.  In  short,  almost  all  of  the  problems  which  were  to  prove 
so  vexing  in  the  development  of  aerial  weapons  crowded  the  pages 
of  ( Irdnance  history. 

The  records  of  both  the  War  and  Navy  departments  were  full 
o!  !>  --.ons  ot  posit  ive  value  to  those  responsible  for  the  development 
o!  weapons  m  the  years  to  come.  (  n fortunately,  many  of  these  les¬ 
sons  uni'  lamed  in  cluttered  archives,  virtually  inaccessible  to  the 
odi.-ials  who  best  could  profit  from  them.  Trained  historians  can 
sona  limes  bring  tin  lessons  to  light  but  often  too  late  to  be  of 
in  .  For  example,  James  Phiimey  Baxter's  analysis  of  the  prob¬ 
lem  of  developing  weapons,  which  appeared  in  bis  naval  classic, 
The  Int rothi clion  of  the  Ironclad  Warship ,  was  not  published  un- 
f  il  1  ;)•')•>,  rather  late  to  be  of  value  to  those  charged  with  perfecting 
tin*  m  ria!  weapon.  Nevertheless,  it  is  perhaps  significant  that  the 
suh'tanfud  lessons  to  he  garnered  from  the  experience  of  the  Ord¬ 
nance  Department  were  available,  for  the  most  part  in  published 
form,  before  the  Wright  brothers  flew  their  first  airplane. 

The  chapters  that  follow  will  deal  with  the  problem  of  the  aerial 

•'  j  -i  i :  >  from  tlie  period  when  flight  first  became  a  practical  reality 
'  -  *  1  '  '  id  of  \\  or  Id  \\  ar  I.  An  attempt  will  he  made  to  determine 

c‘  a  r  or  not  military  leaders  in  the  l  cited  States  actively  ac¬ 
cept'd  and  put  itdo  prael  ice  the  t  lies  is  that  superior  weapons  favor 

v  a  'oi  y.  An  at*einpt  w  dl  also  he  made  to  determine  whether  or 
ia  f  military  doctrine  was  modified  to  meet  the  expanding  poten- 
t;  .1  of  the  new  weapon  and  whether  or  not  the  proponents  of  the 
m  vv  weapon  established  an  effective  procedure  for  developing  the 
innovation  to  justify  mndifica! ions  of  doctrine.  The  evidence  indi¬ 
cates  that  armies,  war  offices,  and  governments  at  the  outbreak  of 
A  odd  \\  ar  I  larked  effective  systems  for  integrating  the  advances 
"■  -I  in  re  wifli  the  military  machine.  Anyone  who  seeks  to  evaluate 
th<  incorporation  of  the  aerial  weapon  into  the  military  establish- 
■m  must  recognize  the  problem  as  falling  within  this  historical 
■■■rilvxt. 


Chapter  II.  The  Air  Weapon  in  the 
lT nited  States,  1007-18 


For  cknti’kif.s,  from  Da  Vinci  to  Tennyson,  visionaries  have 
dreamed  of  the  power  that  aircraft  would  some  day  unleash.  Yet, 
when  practical  flight  at  last  became  a  reality  in  the  United  States, 
the  army  was  as  slow  in  recognizing  the  implications  of  the  air 
weapon  as  Congress  was  in  appropriating  funds  for  its  develop¬ 
ment. 

When  Secretary  of  War  William  Howard  Taft  presented  his 
annual  report  for  190-1  to  the  President,  the  United  States  Army, 
a  total  force  of  (50,000  officers  and  men,  was  in  a  period  of  drastic 
transition.  The  Spanish-American  War  had  come  and  gone,  inter¬ 
rupting  a  lethargy  of  more  than  90  years  punctuated  only  by  In¬ 
dian  wars.  Klilm  Root’s  reform  of  the  General  Staff,  one  of  the 
many  army  heritages  of  the  war,  had  already  begun  to  take  effect. 
The  impressive  innovations  of  the  year  were  the  Army  War  College 
and  the  new  Springfield  rifle.  The  secretary  singled  out  the  Chief 
of  the  Signal  Corps  for  special  commendation  in  his  report.  The 
Corps  had  shown  “foresight  and  energy,’’  he  believed,  in  executing 
its  projects  during  the  year.  Despite  these  words  of  praise,  the 
secretary  did  not  even  mention  airplanes  or  aeronautics  although 
the  Signal  Corps  was  traditionally  the  military  sponsor  of  aerial 
undertakings  and  the  Wright  brothers  had  already  made  more 
than  100  successful  flights.1 

The  War  Department  had  not  always  neglected  aeronautics. 
Roth  the  Union  and  Confederate  armies  used  captive  balloons  for 
o!»ervation,  and  a  captive  balloon  detachment  saw  service  in  the 
Spanish-American  War.  Unfortunately,  the  balloon  crew  at  San¬ 
tiago  was  untrained  and  attracted  enemy  fire  by  approaching  too 
near  the  front  line-.;  this  aroused  an  unfriendly  feeling  toward 
aeronautics  on  the  part  of  the  ground  troops.  This  early  lesson 

I  Report  of  Secretary  of  War,  Annual  !’ e  port  i  of  the  War  Department,  loot,  I, 
Sec  also  A.  Sweetser,  The  American  Air  Strviee  (New  York,  I).  Appleton, 
UUl»),p.  s. 
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in  the  importance  of  air-ground  relations  was  probably  lost  when 
the  balloon  detachment  was  inactivated  at  the  end  of  the  war.2 

The  War  Department  did  not  confine  its  interest  in  aeronautics 
to  lighter-thun-air  equipment;  by  1H|)S  the  Hoard  of  Ordnance 
a. id  Fortification  had  assisted  the  famous  Smithsonian  scientist, 
S.  1\  Langley,  with  two  separate  grants  of  $25,000  to  carry  on  his 
promising  airplane  projects.  Hut  the  failure  of  Langley’s  trials 
on  the  l’otomae  in  190:1  excited  such,  a  wave  of  editorial  ridicule 
t!  at  the  War  Department,  ever  conscious  of  the  need  for  Congres¬ 
sional  appropriations,  came  to  mistrust  all  inventors  of  lieavier- 
th.an-air  devices.2 

The  Wright  brothers,  for  example,  first  approached  the  War 
Department  in  .January  1905  after  receiving'  a  visit  from  a  British 
officer  who  represented  the  Royal  Aircraft  Factory  at  Aldershot. 
Refore  starting  negotiations  with  the  Rritish  government,  the 
\\  rights  determined  to  offer  their  airplane  to  their  own  govern¬ 
ment.  Choosing  a.  circuitous  route,  they  w  rote  to  a  local  congress¬ 
man.  \\  lien  their  proposition  finally  reached  the  appropriate 
agency,  the  Hoard  of  Ordnance  and  Fortification,  that  body  re¬ 
garded  it  with  the  suspicion  customarily  accorded  suggestions 
proffered  the  War  Department  through  political  channels.4  Al¬ 
though  the  Wrights  had  already  flown  as  far  as  three  miles  at 
speeds  up  to  do  mph,  the  hoard  brushed  off  their  inquiry  ns  if 
scotching  an  appeal  for  funds;  yet,  ironically  enough,  it  offered  to 
receive  further  representations  ns  soon  as  the  aircraft  had  been 
perfected  "to  the  stage  of  practical  operation.’’ 

Further  attempts  by  the  Wright  brothers  to  demonstrate  their 
airplane  met  with  oflicial  apathy.  In  October  1905  the  brothers 
again  learned  that  the  hoard  did  not  care  to  formulate  any  require¬ 
ment  for  an  airplane  “until  a  machine  is  produced  w  hich  by  actual 
operation  is  shown  to  he  able  to  produce  horizontal  flight.”  The 
narrow  attitude  of  the  hoard  prevailed  until  both  the  President 

2-  1  .  S.  I  ln\ don,  Aeronautics  in  the  Vnion  and  f'cmft  derate  Armies  (Baltimore, 
The  Johns  Hopkins  Press,  I9H);  and  Maj.  F.  I’.  Lahm.  “History  and  Development 
of  the  Air  Service, "  13  Feb.  1920,  National  Archives,  Bureau  of  Aircraft  Production 
Miscellaneous  Histories,  Box  1;  hereafter  cited  ns  NA,  BAP  Mise.  Hist.  For  an 
explanation  or  archival  materials  cited  in  this  study,  the  reader  is  referred  to  the 
f  itnote  guide  and  glossary  found  at  the  beginning  of  the  volume  as  well  ns  to  the 
liihii  'graphical  note  at  the  end.  See  also  AAF  Historical  Study  No.  25,  “Organiza¬ 
tion  of  Military  Aeronautics;  1907-1935,”  pp.  1-5,  Dec.  1911,  AAF  Archive. 

1.  Sweet ser,  The  American  Air  Service,  p.  5;  and  “History  of  the  U.  S.  Army  Air 
Service,"  1  Oct.  1920,  NA,  BAP  Mise.  Hist.  Box  I. 

F  l  or  an  appreciation  of  the  War  Department’s  point  of  view  on  t he  problem 
of  "invrnU'-iis’  forwarded  by  congressmen,  consult  nnv  War  Department  organiza¬ 
tion's  100. 1 1 1  tile. 
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km!  tlu1  Secretary  of  War  took  a  direct  interest  in  the  Wrights’ 
c.\i!~e.s  In  1907,  after  sending  Maj.  G.  0.  Squier  to  Knrope  to 
study  the  progress  of  aviation  there  and  I.t.  (i.  K.  Selfridge  to 
Nova  Seotia  to  study  Alexander  Graham  Bell's  aircraft  experi¬ 
ment',  the  W  ill*  Dei  lartment  estahlished  an  Aviation  Division  in 
the  l Hiice  of  the  Chief  Signal  Officer.  One  of  the  first  acts  of  the 
new  organization  was  to  request  bids  for  an  aircraft  and  an  air¬ 
ship/'  Of  the  til  bids  received,  only  two  led  to  contracts.  Of  these, 
only  the  Wright  brothers  produced  a  successful  aircraft.  In  Feb¬ 
ruary  1908  they  signed  a  contract  to  meet  comparatively  severe 

specifications- . an  airplane  with  a  high  speed  of  40  mph,  a  range 

of  19-7  miles,  and  a  useful  load  of  9.70  pounds.  When  Congress 
failed  to  appropriate  the  $fl00,000  asked  by  the  Signal  Corps  for 
aviation  needs  in  1907,  the  Board  of  Ordnance  and  Fortification, 
as  if  to  atone  for  earlier  neglects,  provided  funds  to  cover  the 
aircraft  contracts.  Flight  trials  held  late  in  1908  at  Fort  M\  •er, 
1  irginia,  showed  the  Wrights’  machine  was  actually  capable  of 
better  performance  than  that  stipulated.7  After  many  vicissitudes 
the  army  had  a  new  weapon.  The  next  90-odd  years  were  to  be 
spent  searching  for  ways  to  exploit  that  weapon  more  effectively. 

From  the  date  of  the  Wrights’  first  contract  to  the  outbreak  of 
war  in  Europe  'even  years  elapsed.  During  that  period  the  Signal 
Corps  had  to  build  an  organization  to  deal  with  the  new  device 
and,  at  the  same  time,  to  develop  and  evaluate  its  potential  role  in 
the  military  i  stablishment.  The  flying  machine  in  1908  seemed  full 
of  promise.  T1  ie  Secretary  of  War,  apostrophizing  the  age  of  flight 
as  "almost  at  hand,*’  predicted  that  the  airplane  would  some  day 
"profoundly  affect  modern  warfare.”  To  implement  this  faith  the 
secretary  n-ked  Congress  for  $.700,000  to  help  the  Signal  Corps 
develop  military  aviation  “in  a  manner  conuuei  -  irate  with  its 
intrinsic  importance.”  s  Despite  the  secretary’s  appeal,  during 
1909  and  1910  Congress  tailed  to  provide  funds  for  aviation.9 

In  1908  tin'  aviation  force  of  the  Signal  Corps  comprised  three 
officers  and  10  enlisted  men  operating  one  airplane  and  three  bal¬ 
loons.  It  this  complement  appears  small,  it  must  fie  remembered 

a.  Sv.v-'t mw,  7  hr  Anuriran  Air  Strvire,  y.  H;  and  I’.  C.  Kelly,  Thr  1  Vriyht 
l‘r  tiur.i  (New  Vurk,  Ilarcourt,  Brace,  lhl.i),  j>|*.  Kit  5. 

“IljMon  of  the  l  .  S.  Army  Air  Service,"  n.  d,  above. 

.  Sv.eetser,  The  .1  me r iron  .fir  A*  rrirr,  p.  S;  and  (!.  ().  Squier,  “Present  Status 
'G  Military  Aeronautic  • Smithsonian  It*  port  (WON).  See  also  Annual  Report*  of 
‘ht  Ibff  hi  par!  an  nt .  /t  15. 

.In.iitn:  Rff  >rt  .<  of  th>  I  Par  />r part nu  nt ,  100H,  /,  -lA. 

Mai.  tm  K.  Perm,  *’A  Legislative  History  of  Aviation  in  the  L’nitcd  States  and 
Ai  r.  id,"  March  PHI,  AA1  Archive  M11.H-  L 
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that  at  the  time  the  Signal  Corps  as  a  whole  consisted  of  no  more 
tii. in  4(>  officers  and  some  1,200  men.  Moreover,  if  Congress  ap¬ 
peared  slow  in  granting  funds,  it  should  be  remembered  that  earlier 
disasters,  such  as  those  of  the  Langley  machine  and  the  crash  at 
1'nrt  Mver  which  killed  Lieutenant  Selfridge  during  the  army’s 
acceptance  trials  of  the  Wrights’  airplane,  were  reason  enough  for 
appropriating  money  with  caution.1"  The  lack  of  funds  for  air¬ 
craft  was  not  entirely  the  result  of  Congressional  suspicion,  how¬ 
ever.  Klihu  Ivoot’s  reforms  were  still  in  process  throughout  this 
period,  and  the  War  Department  gave  first  priority  to  appro¬ 
priations  for  modernizing  such  ‘‘absolutely  necessary”  materiel  as 
field  guns  and  ammunition.  Despite  these  handicaps,  by  191t3  the 
Signal  Corps  had  22  aircraft  on  hand  or  on  order  and  14  pilots 
trained  to  tlv  them.11 

In  view  of  the  extremely  limited  number  of  aircraft  available  and 
the  totally  inadequate  number  of  men  trained  to  use  them,  the 
Signal  Corps  made  a  series  of  significant  advances  before  1914. 
liven  the  restricted  operations  which  it  was  possible  to  undertake 
with  the  facilities  on  hand  led  to  the  conclusion  that  commer¬ 
cially  procurable  machines  were  inadequate  for  military  purposes 
and  that  it  would  therefore  be  necessary  to  draw  up  specifications 
for  tactical  aircraft.1-  To  ascertain  the  requirements  for  specifica¬ 
tion-,  defining  the  desirable  standards  of  performance  for  tactical 
aircraft,  the  Chief  Signal  Officer  devised  a  program  requiring  the 
i 'tnbli.shment  of  several  aviation  centers.  According  to  the  pro¬ 
posed  program,  these  centers  would  he  used  not  only  to  train  pilots 
and  mechanics  but  also  to  study  the  design  of  aircraft,  to  per¬ 
form  tests,  and  to  consider  “all  other  matters  tending  to  improve 
the  military  aviation  services.”  13 

The  program  provided  an  organizational  basis  upon  which  the 
development  of  aircraft  as  an  aerial  weapon  could  proceed  sys¬ 
tematically.  Limited  appropriations  of  course  prevented  the  pro¬ 
gram  from  being  executed  in  full,  yet  some  important  experiments 
were  actually  carried  out.  Flight  tests  proved  flic  feasibility  of 
firing  upon  ground  targets  with  an  aircraft  machine  gun.  At  about 
the  same  time  a  bombsight  was  repeatedly  improved  until  it  per¬ 
formed  successfully.14  A  detachment  of  aviators  from  the  Signal 

I".  A  A  l-  Historical  Study  No.  30,  “I, r  •relation  Kelating  to  tin*  Air  Corps  Per- 
s'Diul  and  Training  Programs,  10(>7  193P,”  Dec.  191/5,  A  A 1  Archive. 

H.  AA1*  Historical  Study  No.  2a,  p.  5.  Set*  also  A  crojtnufir.i  in  the  Army,  Hear¬ 
ings  i>t -for*  tin-  House  Military  Affairs  Committer,  <>3  Cong.  1  SrsS.,  1913. 

12.  “History  or  the  S.  Army  Air  Service,” 

13.  A  A  l*’  Historical  Mudy  No.  31),  p.  }gn. 

H.  “History  of  the  C.  S.  Army  Air  Service.” 
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Corps  continued  bomb-dropping  experiments  in  1914  until  the 
need  for  every  available  aircraft  to  train  the  increasing  numbers 
of  pilots  forced  experimental  activity  into  the  background.15  Thus, 
by  the  time  war  came  to  Europe  in  1914,  the  airplane  had  been 
demonstrated  in  the  United  States  as  a  valuable  weapon.  Flight 
trials  and  limited  service  tests  had  already  marked  out  the  direc¬ 
tions  in  which  the  potentialities  of  aircraft  might  evolve.  The  de¬ 
gree  to  which  the  War  Department  exploited  these  several  poten¬ 
tialities  during  the  years  to  follow  rested  almost  entirely  upon 
the  ability  of  the  department  to  organize  its  establishment  to  em¬ 
brace  a  revolutionary  concept. 

If,  then,  on  the  eve  of  war  the  United  States  could  take  pride 
in  both  the  recognition  and  adoption  of  a  novel  weapon,  the  other 
Powers  were  even  more  positive  in  their  appreciation.  The  follow¬ 
ing  table  of  aeronautical  appropriations  during  the  1913  fiscal 
year  provides  a  useful  yardstick.16 

France  $7,400,000 

Germany  5,000,000 

Russia  5,000,000 

England  3,000, 000 

Italy  2,100,000 

Mexico  400,000 

United  States  125,000 

Mexico,  though  scarcely  a  Power,  had  appropriated  more  in  one 
year  than  the  United  States  had  in  six  years.  The  total  expendi¬ 
ture  of  the  War  Department  for  aircraft  from  1908  to  1913 
amounted  to  a  mere  $230,000.  A  comparison  in  1914  of  available 
aircraft  and  trained  pilots  proves  equally  revealing.17 


A ircraft  Available 

Pilots  Trained 

France 

200 

171 

Russia 

100 

28 

Germany 

40 

52 

United  Kingdom 

29 

R8 

Italy 

20 

39 

.T  apan 

14 

8 

United  States 

6 

14 

15.  Report  of  Chief  Signal  Officer,  App.  I,  Annual  Reports  of  the  War  Depart¬ 
ment,  1914,  1 ,  522. 

lfi.  Report  of  Secretary  of  War,  Annual  Reports  of  the  HTor  Department,  1913, 
1,  25-  0.  Figures  from  other  sources  vary  slightly  hut  not  significantly. 

17.  Sweetscr.  The  American  Air  Service,  p.  16.  Percra,  “A  Legislative  History  of 
Aviation,’  offers  somewhat  different  figures,  hut  the  ratios  between  nations  remain 
substantially  the  same. 
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Moreover,  in  terms  of  experimental  activity  Europe  showed  no 
want  of  interest.  Before  the  end  of  1 91 4  Rudolf  Rochm  in  Germany 
had  flown  a  Rumpler  for  24  hours  nonstop,  Igor  Sikorsky  in  Rus¬ 
sia  h  id  completed  a  four-engine  aircraft  (the  first  so  built),  and 
in  England  Short  Brothers,  I.td.,  mounted  an  experimental  two- 
pounder  naval  gun  in  an  airplane  even  before  war  carne.,s  Of  still 
greater  importance,  the  Royal  Flying  Corps,  established  with  a 
military  and  naval  wing  in  1912,  formed  an  Experimental  Branch 
in  lflld.  By  the  end  of  another  year  more  than  a  dozen  English 
manufacturers  were  turning  out  aircraft  at  the  rate  of  100  a 
year.1'1 

Thus  by  1914  the  British  had  already  established  an  organiza¬ 
tion  specifically  charged  with  experimentation.  In  the  United 
States,  a  here  no  such  separate  organization  existed,  experimental 
projects  were  subject  to  a  lower  priority  than  training.  In  addi¬ 
tion,  where  industry  had  shown  little  enthusiasm  for  aviation  in 
trie  1  nitid  States,  Britain's  aircraft  industry,  while  young,  was 
already  established  and  expanding  rapidly  when  the  war  came. 
Historically,  most  new  ideas  for  weapons  have  encountered  delavs 
in  application.  In  regard  to  the  air  weapon,  the  evidence  suggests 
that  the  delays  it  met  in  the  United  States  were  comparativelv 
more  serious  than  those  encountered  in  foreign  countries.-" 

Congress  responded  to  the  stimulus  of  troubled  Europe  and 
acted  by  means  of  remedial  legislation  to  reduce  the  lag  between 
aircraft  advances  in  the  United  States  and  those  abroad.  An  act  of 
duly  1914  sanctioned  the  Aviation  Section  of  the  Signal  Corps, 
hitherto  an  administrative  creation  capable  of  being  abolished  on 
the  order  of  the  branch  chief.  The  act  created  a  section  consisting 
of  60  ofiicers  and  2(50  enlisted  men.*5  It  also  provided  for  special 
aviation  ratings  and  flying  pay  which  attracted  increasing  num¬ 
bers  of  men  into  the  service,  but  of  more  importance  from  the  point 
ot  view  of  materiel,  the  permanent  nature  of  the  legislation  in¬ 
duced  manufacturers  to  run  the  risk  of  building  aircraft  for  mili¬ 
tary  purposes. 

Substantial  as  the  benefits  of  the  new  legislation  were,  they  did 
not  constitute  a  revolutionary  step  toward  incorporation  of  the 

Is'.  C.  (5.  Grey,  The  History  of  Comhat  A irplnnrs  (NorthfieUl,  Vt.,  Norwich  Uni¬ 
versity,  1!H1),  )ip.  2,  17. 

19.  H.  A.  St.  Ci.  Saunders,  /’  .  'ua  (I.undon,  Oxford  University  l’rcss,  1945), 
pp.  19-21.  212. 

2D.  AAF  Historical  Study  No.  •<(>,  “Materiel  Kcsearch  and  Development  in  the 
Army  Air  Arm;  HUt  10 15,"  p.  12,  Nov.  1!>K>,  AAF  Archive. 

21.  AAF  Historical  Study  No.  2.7,  p.  IS;  38  Stat.  514,  Public  No.  143,  IS  July  19H. 
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nil-  weapon  in  the  military  establishment.  That  Congressional  ac¬ 
tion  would  effect  decisive  changes  in  the  status  of  the  air  weapon 
was  hardly  to  he  expected.  Even  the  Signal  chief,  who  was  pri¬ 
marily  responsible  for  the  development  of  the  new  weapon,  doubted 
the  aliened  potentialities  of  aviation.  lie  admitted  the  influence 
which  aircraft  would  exercise  on  tactics  as  a  direct  result  of  their 
u-e  as  observers  both  for  adjustment  of  artillery-fire  and  for  gen¬ 
ua!  reconnaissance ;  at  the  same  time  he  questioned  the  offensive 
value  of  aviation.  In  testimony  before  the  House  Military  Affairs 
Committie  in  December  1914,  he  said  bluntly,  “As  a  fighting 
m  i  hin*.*  the  airplane  has  not  justified  its  existence.” 

The  Chief  Signal  Officer  was  perpetuating  a  thought  pattern 
b.at  the  experience  of  the  Ordnance  Department  during  the  19th 
century  had  shown  to  he  only  too  prevalent.  His  testimony  exposed 
his  failure  to  distinguish  between  the  concept  of  the  aerial  weapon 
a’.d  if  -  contemporary  application.  The  probable  span  between  ex- 
i'iiig  technological  development  and  ultimate  development  ex¬ 
ec,.!  him.  The  Chief  Signal  Officer’s  attitude  was  scarcely  the 
r>  :!  H  ion  of  a  careless  moment :  he  repeated  the  stand  in  submitting 
his  .lunual  report  to  the  Secretary  of  War;  and  apparently  he- 
frn  :.  ling  the  cause  of  aviation  in  appealing  for  more  airplanes, 
i.e  confirmed  his  earlier  views  by  going  out  of  his  way  to  declare 
t!  d  European  experience  had  shown  offensive  use  of  aircraft  to 
be  so  unwarrantably  expensive  as  altogether  to  “discredit  general 
at  I  id;  by  air.”  The  verdict  on  offensive  aviation,  the  chief  believed, 
should  rest  at  “not  proven.” 

The  opinion  of  the  Chief  Signal  Officer  was  of  exceptional  im¬ 
parlance.  because  as  the  administrative  officer  most  intimately  ns- 
""f luted  with  the  innovation  his  judgment  and  recommendation 
i.ni't  'urcly  influence  those  at  higher  echelons  charged  with  broad 
<!•  visions  on  strategy  and  materiel. 

The  tactical  and  strategic  utility  of  the  airplane  ns  a  weapon 
could  be  demonstrated  only  by  an  interminable  succession  of  service 
texts  following  each  technological  advance  in  the  whole  field  of 
aeronautics.  Such  tests  and  advances  in  engineering  would  absorb 
endless  funds,  hut  since  the  Chief  Signal  Officer  had  little  faith  in 
the  potentialities  of  aircraft  as  offensive  weapons  there  was  little 
likelihood  that  he  would  push  Congress  to  grant  appropriations 
for  aviation.  Consequently  the  Signal  Corps  left  the  concept  of  the 

Quoted  in  Succtscr,  The  American  Air  Service,  p.  20.  See  also  It  rig.  Gen. 
(i  I*.  Seri  veil,  The  Sirvire  of  Information  (Washington,  1915),  Office,  Chief  Signal 
Officer,  Circular  No.  *. 
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air  weapon  only  partially  explored.  The  Chief  of  the  Signal  Corps 
may  have  believed  that  he  was  just  being  appropriately  cautious 
when  he  said.  ‘‘Little  of  importance  has  been  proved”  by  the  ap¬ 
pearance  of  an  airplane  able  to  drop  “bombs  and  other  missiles,”  2S 
but  his  words  apparently  had  far-reaching  effect.  Representative 
McKcllar,  speaking  before  the  House  Military  Affairs  Committee 
in  December  191 remarked  that  inasmuch  as  aircraft  had  “proved 
worthless  to  a  very  large  extent”  the  United  States  could  be  con¬ 
sidered  “gainers  by  not  having  spent  so  much.”  24 

Thus,  for  want  of  a  broad  appreciation  of  the  short  span  be¬ 
tween  existing  airplanes  and  their  evolutionary  possibilities,  the 
future  of  the  air  weapon  lay  in  jeopardy.  Representative  McKel- 
lar's  attitude  may  not  have  been  typical,  but  Congressional  appro¬ 
priations  in  the  years  leading  up  to  1914  would  indicate  that  it  was. 
The  congressman  could  not  have  perceived  that  a  dynamic,  ag¬ 
gressive  aircraft  industry  is  as  vital  to  the  air  weapon  at  the  out¬ 
break  of  war  as  is  a  fleet-in-being  to  the  naval  arm. 

When  one  considers  the  lack  of  Congressional  enthusiasm  and 
the  grudging  support  rendered  by  the  leaders  of  the  Signal  Corps, 
it  is  surprising  that  those  actually  charged  with  developing  the 
novel  weapon  moved  as  far  as  they  did.  The  problem  of  aircraft 
development  was  tremendously  complicated  by  the  prevailing  un¬ 
certainty  regarding  tactical  objectives;  they  were  never  clearly 
defined  before  the  United  States  entered  the  European  conflict. 
Unlike  most  weapons,  the  airplane  was  capable  of  performing 
several  tactical  functions.  Each  of  these  required  a  specialized  line 
of  technical  development. 

Acceptance  of  the  new  weapon  by  higher  echelons  of  command 
depended  in  great  measure  upon  test  demonstrations  and  upon 
actual  performance  in  combat.  The  emphasis  placed  by  officials  of 
the  Signal  Corps  upon  any  one  of  the  several  specialized  tactical 
types  determined  which  type  would  secure  an  opportunity  for  trial 
in  combat.  Only  by  such  a  test  could  any  new  type  of  weapon  prove 
its  utility  and  win  for  itself  financial  support  as  well  as  the  con- 
fid  cnee  of  commanders  in  the  field.  Since  the  tactical  function 
of  observation  required  far  less  specialized  equipment  than  did 
bomber  and  fighter  aircraft,  it  was  perhaps  inevitable  that  the 
value  of  observation  aircraft  should  win  recognition  before  the 
technologically  more  complex  fighter  and  bomber.  Rut  this  very 

23.  Report  of  Chief  Signal  Officer,  Annua /  Reports  nf  the  War  Department,  1914, 
7,  50.5  -8. 

24.  Quoted  in  Sweetscr,  The  American  Air  Service,  p.  27. 
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fact  only  serves  to  point  up  the  tremendous  responsibility  which 
rested  in  the  hands  of  those  developing  materiel  in  the  new  avia¬ 
tion  center.  The  more  successful  they  were  in  defining  and  refining 
exact  statements  of  the  tactical  objectives  and  performance  char¬ 
acteristics  they  wanted  in  fighters  and  bombers,  the  greater  was 
the  likelihood  of  securing  desirable  aircraft  from  industry.  For 
how  could  industry  design  specialized  types  of  airplanes  before 
the  Army  was  able  to  tell  what  would  be  expected  of  these  airplanes 
in  combat?  Increasing  success  in  obtaining  effective  tactical  air¬ 
craft  types  reduced  to  practice  would  mean  greater  likelihood  of 
obtaining  convincing  tests  in  combat,  which  in  turn  could  lead  to 
increased  financial  support  as  well  as  the  cooperation  of  field  com¬ 
manders. 

In  short,  advocates  of  the  air  weapon  within  the  Signal  Corps 
could  expect  to  see  the  fullest  exploitation  of  the  potentialities  of 
aircraft  only  insofar  as  they  succeeded  in  setting  the  pace,  that  is, 
in  defining  objectives  for  the  aircraft  industry.  The  organization 
established  to  determine  what  those  objectives  should  be  bore  a 
weighty  responsibility  for  the  destiny  of  air  power  in  the  United 
States. 

In  1915  primary  responsibility  for  the  evolution  of  military  air¬ 
craft  in  the  United  States  rested  with  a  handful  of  men  stationed 
at  the  North  Island  aviation  center  in  San  Diego  Bay.  The  center 
had  two  departments,  one  for  training,  the  other  for  experiment 
and  repair.  The  staff  of  the  latter  department  consisted  of  one  of¬ 
ficer  in  charge,  one  civilian  aeronautical  engineer,  one  civilian 
mechanical  engineer,  and  five  civilian  mechanics.  Their  duties  at 
the  1  »a<e  in  addition  to  “the  study  of  new  types”  included  overhaul¬ 
ing,  repairing,  and  rebuilding  the  training  aircraft  as  well  as  main¬ 
taining  equipment  for  ground  servicing.-5  Small  as  this  organiza¬ 
tion  was,  it  provided  a  nucleus  from  which  to  expand. 

While  it  was  undoubtedly  true  that  maintenance  functions  ab¬ 
sorbed  a  large  portion  of  their  time,  the  members  of  the  staff  did 
not  entirely  neglect  the  development  of  new  equipment.  During 
the  preceding  year,  in  fact,  the  Aviation  Section  had  announced 
a  competition  to  be  held  at  the  San  Diego  center  to  secure  data  “to 
enable  the  school  to  decide  on  a  standard  machine.”  The  phrase 
“a  dandard  machine”  is  revealing,  for  it  indicates  that  in  1914 
tnc  concept  of  markedly  differentiated  tactical  types  had  not  yet 
taken  root.  Although  it  appears  that  there  had  been  little  official 

2>.  Report  of  Chief  Signal  Officer,  Annual  Reports  of  the  U'ar  Department,  1915, 
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speculation  regarding  the  doctrine  of  air  power,  nevertheless,  dur¬ 
ing  1914  the  first  specification  for  a  military  aircraft  appeared 
in  the  United  States  in  connection  with  the  competition.  The  Signal 
Corps  drafted  requirements  for  a  “reconnoissance  [sic]  aero¬ 
plane,”  a  two-place  biplane  capable  of  lifting  a  useful  load  of 
lot)  pounds  at  a  high  speed  of  70  mph. 

The  appearance  of  specifications  for  a  military  aircraft  was 
certainly  a  significant  move  toward  recognition  of  the  tactical 
value  of  the  air  weapon,  but  equally  meaningful  was  the  procedure 
established  to  select  the  new  wen] ton :  a  competition  in  which  points 
were  awarded  for  superior  performance  as  demonstrated  by  actual 
flight  of  the  airplanes  submitted  by  rival  manufacturers.  Speed 
and  rate  of  climb  were  to  be  measured  bv  objective  test,  maneuvera¬ 
bility  by  performance  of  prescribed  evolutions,  and  field  of  vision 
by  test  with  a  military  observer;  construction  and  standards  of 
workmanship  were  to  be  determined  in  a  “practical  examination” 
by  the  evaluating  hoard.-"  Here,  for  all  its  obvious  shortcomings, 
began  an  administrative  mechanism  for  selecting  superior  weapons. 
Of  particular  interest  was  the  recognition  given  to  tactical  suita¬ 
bility,  especially  as  demonstrated  by  testing  the  field  of  vision  for 
observation  purposes.  This,  after  all,  was  the  mission  of  the  air¬ 
craft  and  properly  deserved  full  consideration  along  with  purely  en¬ 
gineering  factors.  Regrettably,  in  the  years  to  follow,  evaluating 
boards  sometimes  lost  sight  of  the  primary  importance  of  tactical 
suitability. 

The  competition  of  1914  brought  in  1 2  different  bids,  but  the 
lack  of  a  reliable  aircraft  engine  fixed  an  upper  limit  on  the  en¬ 
hanced  performance  to  be  expected  from  these  new  designs  for 
airframes.  So  critical,  indeed,  did  the  engine  problem  become  that 
during  191 5  the  Signal  Corps  determined  to  stage  an  engine  com¬ 
petition  similar  to  the  aircraft  contest  already  held.  During  these 
competitions  and  sub-cqueiit  flight  trials  the  several  manufacturers 
supplying  aircraft  began  the  practice  of  maintaining  representa¬ 
tives  ut  the  aviation  center  “to  keep  in  touch  with  the  needs  of  the 
new  siction."  -7  Thus,  by  the  end  of  191(5,  the  Signal  Corps  had 
established  a  method  for  selecting  superior  weapons  and  a  close 
working  relationship  with  the  manufacturers  supplying  them.  The 
number  of  aircraft  actually  procured  and  the  number  of  pilots 

Report  of  Chief  Signal  Officer,  Appendix  I,  Annual  Reports  of  the  War  De¬ 
partment  ,  1911,  / .  />  1 7  21. 

27.  Report  of  Chief  Signal  Officer,  Annual  Reports  of  the  IV'ar  Department ,  1914, 
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available  to  fly  them  remained  woefully  small,  restricted  as  they 
were  by  insufficient  appropriations.  Within  the  limits  imposed  it 
might  he  argued  that  the  development  of  the  air  weapon  was 
progressing  normally.  In  Europe,  however,  the  pace  of  develop¬ 
ment  was  no  longer  normal. 

Somewhat  later  in  1916  the  extreme  importance  of  the  airplane 
as  demonstrated  in  the  European  war  began  to  win  recognition  in 
the  l  nitod  States.  The  National  Defense  Act,  passed  in  June, 
strengthened  the  Aviation  Section  by  authorizing  increases  in  per¬ 
sonnel  and  providing  for  special  flying  pay,  blit  even  with  this 
encouragement  only  43  officers  received  pilot  training  during  the 
year.  Nevertheless,  the  substantial  increase  in  money  available, 
some  $.>00, 000  in  deficiency  funds  over  and  above  the  annual  ap¬ 
propriation  of  $300,000,  marked  a  turning  point  second  in  im¬ 
portance  only  to  the  rapidly  evolving  doctrine  of  air  warfare.28 

Eighteen  months  after  the  outbreak  of  war  in  Europe  the  Chief 
Signal  Officer  was  ready  to  retire  somewhat  from  his  former  posi¬ 
tion  and  to  admit  the  need  for  three  different  types  of  military  air¬ 
craft:  a  reconnaissance  and  artillery  fire-control  type,  a  combat 
type,  and  a  pursuit  type.  To  he  sure,  the  differentiating  character¬ 
istics  of  these  three  types  were  vague,  but  the  admission  of  their 
separate  existence  was  a  step  toward  fuller  exploitation  of  the  air 
weapon.  Basing  his  judgment  on  “conclusions  reached  from  ex¬ 
perience  abroad,”  the  Chief  Signal  Officer  continued  to  feel  that 
the  “most  important  work  of  aircraft”  lay  in  performing  missions 
of  observation.  Nonetheless,  he  now  considered  the  utility  of  air¬ 
craft  for  liaison  purposes  and  for  defense  against  other  aircraft 
to  he  “obvious.”  Accordingly,  with  this  new  recognition  of  the 
multiple  role  of  aviation,  the  chief  proposed  to  establish  squadrons 
of  12  aircraft,  in  which  eight  were  to  be  observation  type,  two 
were  to  be  “rapid  flying  machines  for  chase  or  transport,”  and  two 
were  to  be  of  a  bomb-carrying  or  offensive  type.29 

In  the  spring  of  1916,  Lt.  Col.  G.  O.  Squier,  an  officer  of  the 
Signal  Corps  with  a  reputation  as  an  engineer  extending  beyond 
army  circles,  assumed  command  of  the  expanding  Aviation  Section. 
As  an  army  engineer  with  university  training,  Colonel  Squier 
tried  to  apply  scientific  method  in  the  procurement  of  designs  for 

28.  Report  of  Chief  Signal  Officer,  Annual  Reports  of  the  War  Department,  1917, 
7,8.19.  and  39  Stat.  171,  Public  No.  85,  Sect.  13,3  June  1916.  See  also  AAF  Historical 
Study  No.  39. 

29.  Report  of  Chief  Signal  Officer,  Annual  Deport*  of  the  War  Department,  1915, 
7,  712,  717.  See  also  Militant  Aviation  ( Washington,  19)6),  prepared  ns  War  De¬ 
partment  Document  No.  515  by  the  War  College  Division  of  the  General  Stuff. 
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aircraft.  He  wished  to  incorporate  the  “lessons  gained  by  experi¬ 
ence, ”  that  is,  actual  operation  under  combat  conditions.  The 
colonel's  objective  was  undoubtedly  sound,  but  the  Signal  Corps 
lacked  facts  from  which  to  proceed.  The  punitive  expedition  across 
the  Mexican  border  was  the  only  tactical  operation  in  which  the 
army’s  aircraft  had  participated.  One  squadron  of  eight  aircraft 
operated  for  about  six  weeks  until  all  the  available  equipment  was 
smashed.'10  This  unhappy  episode  stimulated  technical  improve¬ 
ment  and  emphasized  the  importance  of  facilities  for  maintenance 
of  aircraft  in  the  field,  but  the  limited  number  of  aircraft  involved, 
the  lack  of  aerial  opposition,  and  the  extremely  short  period  of 
operation  all  militated  against  the  hope  of  learning  many  sig¬ 
nificant  tactical  lessons  from  the  Mexican  expedition. 

Denied  a  body  of  combat  experience  in  Mexico,  officials  of  the 
Signal  Corps  sought  every  possible  lesson  from  the  European 
war.  Such  lessons  proved  extremely  difficult  to  acquire  because  of 
the  barriers  of  secrecy  with  which  the  warring  Powers  surrounding 
thci>-  aircraft.  Beginning  in  the  first  few  months  of  the  war, 
for  reasons  of  security,  the  Powers  imposed  restrictions  which 
amounted  to  a  virtual  blackout  of  detailed  tactical  and  technical 
information  emanating  from  Europe,  information  which  was  es¬ 
sential  to  the  Aviation  Section  in  the  United  States.  Alarmed  by 
the  situation,  a  Congressional  committee  demanded  a  statement  as 
to  the  relative  position  of  the  United  States  in  aviation  as  com¬ 
pared  with  the  countries  of  Europe.  A  representative  of  the  Signal 
Corps  admitted  that  the  Aviation  Section  was  keeping  abreast 
of  Europe  only  insofar  as  it  was  possible  to  say  the  section  was 
keeping  abreast  of  conditions  of  which  it  knew  nothing.  Secretary 
of  W  nr  Newton  D.  Baker  informed  the  House  Military  Affairs 
Committee  in  191G  that  the  censorship  in  Europe  was  exceedingly 
strict  on  aviation  matters.  For  a  knowledge  of  trends  in  the  develop¬ 
ment  of  aircraft  the  United  States  had  to  relv  upon  manufac¬ 
turers  in  this  country  working  on  contracts  from  the  warring 
nations.  Embassies  of  the  belligerents  repeatedly  rejected  requests 
by  the  War  Department  for  permission  to  send  qualified  aviators 
to  the  fighting  fronts  as  observers.31 

30.  A  \F  Historical  Study  No.  25,  pp.  26-7;  and  Ileport  of  Secretary  of  War,  An- 
nwi!  /N  ports  of  the  War  Deportment,  1916,  1,  t-0.  See  also  Testimony  of  Mn  j.  B.  D. 
I  oulois.  It  'or  Expenditures ,  House  Hearings,  66  Conp.  I  Sess.,  Serial  2,  Pt.  6,  6  Aup. 
1919,  pp.  3 H-,5. 

31.  Testimony  of  Maj.  B.  D.  Foulois,  6  Aup.  1919,  U'nr  Expenditures,  House 
llcarinps,  66  Conp.  1  Sess.,  Serial  2,  1’t.  6,  6  Aup.  1919,  p.  3+8;  and  Svveetser,  The 
A  mericr in  A  ir  Service,  pp.  26,  35. 
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When  the  United  States  finally  did  declare  war  on  Germany, 
there  were  exactly  five  aviation  officers  abroad:  three  were  attend¬ 
ing  living  schools  in  France;  one  was  serving  as  an  assistant  mili¬ 
tary  attache  in  London;  and  one,  Maj.  William  Mitchell,  had  at 
last  succeeded  in  securing  permission  from  the  French  government 
to  go  to  France  as  an  observer.  None  of  these  officers  had  been 
abroad  more  than  a  few  weeks  when  the  United  States  entered  the 
war,  and  none  bail  had  sufficient  experience  to  report  significantly 
on  the  status  of  operational  aircraft  in  Europe.32  The  information 
received  by  the  Aviation  Section  through  military  channels  up  to 
the  time  the  United  States  entered  the  war  was  “so  meagre  as  to 
be  useless.”  33 

The  condition  of  the  air  weapon  in  the  United  States  when  war 
ultimately  came  was  extremely  critical.  The  organization  charged 
with  developing  the  weapon  seemed  inadequate  for  the  task;  there 
exi'ted  only  the  haziest  notions  regarding  the  doctrines  of  aerial 
warfare.  In  terms  of  equipment  and  numbers,  the  nation  was  sev¬ 
eral  years  behind  development  in  Europe.  The  limitations  imposed 
by  the  shortage  of  funds  and  authorized  personnel  had  restricted 
growth  to  the  point  where  only  the  most  circumscribed  range  of 
operating  experience  was  possible.  While  the  aircraft  and  engine 
competitions  providing  for  procurement  on  the  basis  of  perform¬ 
ance  laid  an  important  precedent,  the  process  had  not  been  formal¬ 
ized  by  regulation  or  legislative  action  for  continued  use  and  per¬ 
fection.  In  April  1917  the  Aviation  Section  consisted  of  65  officers 
and  1,190  enlisted  men.  Flying  activities  took  place  at  two  air¬ 
fields  with  900-odd  airplanes,  mostly  training  types,  “nearly  all 
ibsoleseent.*’ 34  Such  was  the  character  of  the  air  weapon  with 
which  the  United  States  entered  the  war  in  Europe.  Moreover,  the 
paucity  of  domestic  operational  experience  and  the  absence  of  close 
liaison  with  “Europe’s  startling  developments”  in  aviation  left 
the  United  States  without  a  basis  from  which  to  derive  a  doctrine 
of  air  warfare.33  With  no  doctrine,  or  at  best  with  a  vaguely  de- 

o-.  U'ur  llxyrndit  urcs,  House  Hearings,  66  Cong.  1  Scss.,  Serial  2,  Et.  31,  6  Aug. 
1919,  p.  vii. 

Col.  E.  S.  (iorrell,  “Early  Activities  of  t He  Air  Service,  A  EE/'  ea.  1919, 
Nation  il  Archives,  World  War  I  Organization  Records,  Air  Service  Historical 
Records,  Box  2;  hereafter  cited  as  NA,  WWI  Orga.  Records,  A.S.  Hist.  Record?. 

U.  B.  Crowell,  A  meririt1#  Munitions;  I'Jlt-J'jlt  (Washington,  GEO,  1919),  p. 
_!W.  I.  ihrn,  “History  and  Development  of  the  Air  Service,"  gives  different  figures, 
claim, ng  onK  rj">  aircraft  were  available  6  April  1917.  Of  these,  he.  adds,  51  were 
o!i  olete,  V  were  obsolescent.  Crowell's  figures  are  more  reliable. 

•  Jo.  Report  of  Director  of  Military  Aeronautics  (DMA),  Annunl  Reports  of  the 
Wur  Ih  part  merit ,  191n,  1,  KIM -2. 


38  IDEAS  AND  WEAPONS 

final  doctrine,  the  development  of  military  aircraft  Mas  bound  to 
suffer. 

II  o\v  these  limited  resources  in  organization,  doctrine,  and 
equipment  Mere  transformed  during  the  years  to  follow  M’ill  be 
described  in  subsequent  chapters. 


Vi 


Chapter  III.  Planning  the  Aerial  Weapon 
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Wiiex  President  Wilson  signed  the  measure  officially  declaring 
war  on  Germany  in  1917,  those  who  planned  to  use  the  new  aerial 
weapon  lacked  a  clearly  defined  doctrine  of  warfare.  The  initial 
step  m  solving  the  problem  lay  in  securing  aircraft  superior  to 
those  employed  by  the  enemy.  The  procurement  of  superior  air¬ 
craft  implied  two  prior  assumptions:  first,  a  knowledge  of  the 
mission  of  the  new  weapon;  and  second,  a  knowledge  of  the  types 
of  aircraft  necessary  to  accomplish  this  mission.  Before  an  air 
force  could  take  shape,  it  was  also  essential  to  implement  aerial 
duct  l  ine  by  determining  the  composition  of  the  air  arm.  If  the  mis¬ 
sion  of  aviation  was  observation  only,  then  the  composition  of  the 
air  arm  would  consist  solely  of  observation  aircraft.  If,  on  the 
other  hand,  this  mission  included  defense  and  offense,  then  ob¬ 
viously  the  composition  of  the  air  arm  should  include  fighters  and 
(lumbers.  Once  the  functions  to  be  performed  were  decided  upon,  it 
u  mid  then  be  necessary  to  determine  the  relative  proportion  of 
i  o  il  type  w  Inch  available  resources  -  men,  money,  materials,  facil- 
it .(■-  and  transportation-  -would  make  feasible.  Then,  finally,  it 
"o  Id  remain  to  determine  the  performance  characteristics  re- 
quires!  to  ensure  individual  types  of  aircraft  superior  to  those 
s  i,t  out  by  the  enemy.  These  decisions  had  yet  to  be  made. 

T.ventuallv  all  these  decisions  were  made  simultaneously.  Ap¬ 
parently  they  were  made  without  a  realization  of  the  importance 
ol  determining  doctrine  before  settling  detailed  questions  regard¬ 
ing  characteristics  for  each  type.  This  situation  may  explain  the 
troubles  encountered  in  the  aviation  program  as  the  war  pro¬ 
gressed.  Never  was  the  absence  of  an  adequate  organization  for 
making  lecisions  more  acutclv  evident  in  the  air  arm  than  in  April 
1917. 

1  (tree  days  before  the  declaration  of  war  the  National  Advisory 
(  ui  imittee  tor  Aeronautics  (NACA),  a  research  agency  entirely 
"  I'uru'c  1 1  oiii  the  Signal  Corps,  took  the  initiative  in  surveying 
‘■'a  .>  >.  rail  industry  in  the  1  nitcd  Stales  to  ascertain  its  reaeli- 
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ness  to  meet  the  demands  shortly  to  be  thrust  upon  it.  A  telegram 
which  tlie  XACA  sent  to  every  known  manufacturer  of  airplanes 
laid  hare  the  prevailing  want  of  organization  and  policy.  The  mes¬ 
sage  read  in  part:  “Can  you  provide  training  reconnaissance  air¬ 
planes:  If  so,  stale  type  ...”  1  The  implications  of  a  policy 
which,  for  lack  of  guidance,  left  the  determination  of  types  to  in¬ 
dustry  were  soon  apparent. 

The  Secretary  of  the  Navy,  Josephus  Daniels,  after  negotia¬ 
tions  with  C.  1).  Walcott,  chairman  of  the  XACA  executive  com¬ 
mittee,  and  with  the  concurrence  of  the  Secretary  of  War,  took  the 
initiative  in  establishing  a  Joint  Armv-Xavv  Technical  Hoard. 
Tin  new  hoard  wa-  to  “standardize  as  far  as  possible”  the  designs 
and  general  specifications  of  aircraft  to  he  procured  by  the  serv¬ 
ices.-  Standardization  required  agreement  on  types  and  designs. 
Agreement  involved  a  prior  decision  regarding  the  composition  of 
the  air  arm.  The  composition  of  the  air  arm  represented  dot  trine 
reduced  to  practice.  A  statement  by  higher  authority  regarding 
the  relative  proportion  of  functional  tvpi  in  the  proposed  force 
would  1  lave  constituted  by  implication  a  directive  on  doctrine.  In 
t he  absence  ot  any  such  directive,  the  Joint  Arm \  Navy  Technical 
Hoard  >et  about  determining  fhe  composition  of  the  air  arm  on  its 
""  ii  initiative.  As  a  consequence,  formula!  ion  of  aerial  doctrine  fell 
by  tl<  fault  to  a  technical  board  otlicially  charged  with  making  noth¬ 
ing  but  technical  decisions.  The  hoard,  consisting  of  six  officers, 
three  from  cm  h  of  the  two  services,  reported  directly  to  the  two 
secretaries.  Although  in  this  position  it  was  in  an  echelon  close 
enough  to  the  top  councils  of  war  to  receive  official  pronounee- 
mei.'s  ot  doctrine,  none  seems  to  have  been  sent. 

The  only  significant  indication  of  the  existence  of  any  air 
I  'mcv  at  all  appeared  in  the  program  of  the  General  Staff  for  a 
million-man  army  hurriedly  drafted  just  prior  to  the  declaration 
"t  war.  J  his  program  provided  for  the  organization  of  16  aviation 
squadrons,  one  for  the  headquarters  of  each  army  corps,  hut 
void. uned  no  analysis  of  the  composition  of  the  force  so  raised.  The 
Joint  A:;  \  \  avy  Technical  Hoard  may  have  been  influenced  but 
was  certainly  not  hound  by  this  proposed  organization  when  a  state 
of  war  actually  materialized.  The  board  devoted  the  first  few  weeks 

“•  at  s.;.v  ..f  N  \C  \  annual  report,  20  October  1917,  Air  Force  Central  Files, 

o  •  ,  it.  ,i  is  A  I  CF.  :m.s  NACA. 

-  •"  -ft.r  of  Navy  to  Secretary  of  War,  27  April  1917,  AFCF.  134.7  Arinv- 
I  I'  .r.l  ■.  So-  also  Secretary  of  Navy  to  C.  I).  Walcott,  NACA,  9  April 
1  '•  a  I  Wall  at  )■>  Dir.  Council  of  National  Defense,  10  April  !917,  NA,  HAP 
■i  '  ‘  •>,  7  Joint  Army-Navy  Technical  Hoard. 
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of  its  existence  to  drafting  a  program  to  procure  training  aircraft, 
leaving  t lie  determination  of  types  for  tactical  or  combat  use  until 
further  advice  could  be  secured  from  abroad.3 

The  program  of  the  General  Staff  in  March  1917  had  assigned 
to  aviation  a  relatively  insignificant  part  in  the  organization  for 
offensive  operations,  but  the  arrival  of  French  and  British  mili¬ 
tary  missions  completely  revolutionized  this  point  of  view.  For 
want  of  better  instructions,  the  Joint  Army-Navy  Technical  Board 
relied  upon  suggestions  from  foreign  officers  and  upon  “vivid  im¬ 
agination”  in  framing  a  program.4  The  effort  of  the  foreign  of¬ 
ficers  was,  of  course,  directed  toward  enlarging  all  previous  esti¬ 
mates  many  times  over.  But  mere  increases  in  numbers,  important 
as  they  were  in  conditioning  everyone  concerned  to  the  almost 
astronomical  sums  that  must  be  involved,  did  not  determine  the 
proportion  of  observation,  fighter,  and  bomber  aircraft  desired— - 
it  indeed  all  of  these  were  desired. 

I’he  board,  in  trying  to  draft  a  program  for  an  effective  air 
arm  without  adequate  information  from  which  to  proceed,  con- 
t  inued  to  flounder  for  nearly  a  month.  Then,  unexpectedly,  Premier 
Bibot  of  I1  ranee  cabled  to  the  French  ambassador  in  Washington 
ami  laid  down  a  detailed  program  of  the  aircraft  desired  as  a  con¬ 
tribution  o*  the  l  nited  States  to  the  war  effort.  In  this  program, 
as  received  by  the  Joint  Army-Navy  Technical  Board,  the  premier 
proposed  the  formation  of  an  air  arm  of  +,/>()()  aircraft  for  the 
campaign  of  191S  with  a  monthly  rate  for  replacement  and  rein¬ 
forcement  of  2,000  aircraft  and  a  commensurate  production  of 
engines.  The  cable  also  urged  the  training  of  pilots  and  mechanics 
in  numbers  sufficient  to  man  the  force  created,  ltihot's  message 
provided  just  what  the  board  needed.  Here  at  last  was  an  arbitrary 
quantitative  basis  on  which  to  formulate  the  whole  program  of 
development.  The  cable  established  a  definite  target  for  purposes 
of  planning.  .V  Signal  (  orps  officer,  Ma  p  B.  I).  Foulois,  who  was 
one  of  the  army  representatives  on  the  .Joint  Armv-Navy  Tech¬ 
nical  Board,  drew  up  a  detailed  program  for  production  on  the 

■i.  I  lie  Aircraft  Production  Board,”  Proceedings  of  the  A  end.  of  l‘vl.  Sri..  7, 
N "  4  (I'cii.  Ids).  Sec  also  A.  Sweet  scr,  The  American  Air  St  trier  (New  York' 
[).  \n>!et.m,  in  10),  VI*.  H,  52,  (.0;  and  \V.  IP  VVillouphhy,  < iovernment 
lion  m  II  or  Time  and  After  (New  York,  D.  Appleton,  1919),  chap,  xiv,  fo'r  brief, 
general  descriptive  accounts  of  the  organization. 

’•  I*  Mimonv  of  Maj.  B.  p.  Foulois,  ll  or  Krpenditurrs.  Mouse  Hearings,  lib  Coup 
1  Sess.,  Serial  2.  l't.  ti,  ti  AiiK.  1919.  See  also  Report  of  Director  of  Military  Aeronau¬ 
tics,  Animal  l!ei>arts  of  the  11  'nr  I),  /,  art  merit,  1918,  /,  1381  2,  and  Memo,  M  J 
tinvin,  20  April  1919,  NA,  BAP  Hist.  Box  9,  331.7  Joint  Armv-Navv  Technical 
Hoard. 
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basis  of  the  premier’s  message.  Toward  the  end  of  June  1917  Maj. 
Gen.  Tasker  H.  Bli  ss,  the  Acting  Chief  of  Staff,  formally  approved 
the  program  drafted  to  comply  with  the  French  request.  In  this 
manner  the  cable  became  the  foundation  of  the  nation’s  program 
for  aviation.5 

Inasmuch  as  llibot’s  cable  became  the  basis  for  the  whole  avia¬ 
tion  program  in  the  United  States,  a  careful  study  of  its  origins 
is  in  order.  As  soon  ns  it  became  evident  that  the  United  States 
was  about  to  enter  the  war,  the  General  Staff  of  the  French  army 
drew  up  a  staff  study  on  t lie  composition  of  the  air  forces  to  be 
contributed  by  the  new  ally.  This  study,  approved  by  the  com¬ 
mander-in-chief  of  the  French  forces,  set  forth  three  distinct  cate¬ 
gories  of  air  weapons.  “First  and  foremost”  was  a  group  to  be 
used  in  tracking  down  submarines;  “of  secondary  necessity”  was 
a  group  to  consist  of  pursuits,  bombers,  and  transports;  and  of 
third  and  last  priority  was  an  army  group  for  service  with  large 
units  of  the  expeditionary  force.  In  this  last  group  would  be  in¬ 
cluded  all  aircraft  for  observation,  liaison,  and  artillery  fire-control. 
“Aviation  for  pursuit  and  bombing  operations,”  the  French  study 
pointed  out,  could  go  on  increasing  in  size  until  the  end  of  the  war. 
This  assumption,  the  study  indicated,  was  “unquestionable.”  But 
for  that  category  serving  with  the  armies  a  fixed  upper  limit  was 
established,  equating  the  number  of  aircraft  desired  directly  with 
the  organizations  served.  This  third  category  was  to  consist  en¬ 
tirely  of  aircraft  for  observation,  one  squadron  for  every  army 
corps  and  one  for  every  regiment  of  artillery.  Kaeli  army  was  to 
have  two  additional  squadrons  for  reconnaissance.  Apart  from  a 
nominal  reserve,  these  allocations  fixed  the  total  number  of  squad¬ 
rons  required  for  observation  or  army-cooperation.6 

The  study  by  the  French  General  Staff  represented  French 
aerial  doctrine  as  formulated  under  fire  during  1 91fi  and  early 
1917,  hut  it  was  not  the  quantitative  basis  for  Ribot’s  cable.  At 
about  the  same  time  that  this  study  was  prepared,  the  commander- 
in-chief  of  the  French  Armies  of  the  Northeast  drafted  a  plan  for 
aerial  participation  by  the  United  States.  The  memorandum  sug- 

<■?.  I  nmshition  of  cablegram,  Premier  Ribot  of  France  to  French  Ambassador  in 
Washington,  23  May  1917;  Memo,  Asst.  Chief  of  Staff  to  Chief  of  Staff,  23  June 
1917;  and  Memo,  Act.  Chief  of  Staff  to  Adjutant  General,  June  1917;  NA,  RAF 
Hist.  Hox  (»,  311.2  R if iot  Cable. 

b.  “Contribution  to  aviation  to  be  demanded  of  the  Cnited  States.*  translation 
of  extract  from  French  Army  General  Staff  Study,  April  1917,  NA,  RAP  Hist.  Rox 
b,  311.2  Kibot  Cable. 
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crested  that  the  ideal  contribution  would  consist  of  30  pursuit 
groups  and  30  bomber  groups,  each  group  to  comprise  six  squad¬ 
rons  of  112  aircraft  per  squadron,  a  total  of  4, 3120  aircraft.  With 
a  margin  for  reserve,  this  figure  could  be  rounded  off  at  4,500 
aircraft,  the  basic  figure  stipulated  in  ltibot's  cable.7  In  all  proba¬ 
bility  the  Frencii  premier  had  seized  upon  the  convenient  memo¬ 
randum  of  the  commander  in  the  Northeast  and  sent  it  to  Washing¬ 
ton  as  a  definite  and  tangible  point  of  departure  for  the  planners. 

The  cable,  as  received,  was  expressed  entirely  in  quantitative 
terms :  nothing  in  the  message  gave  any  indication  of  the  composi¬ 
tion  of  the  4,500  aircraft  in  terms  of  the  relative  proportion  of 
fighters,  bombers,  or  pursuits  to  be  constructed.  Both  the  study  of 
the  French  General  Staff  and  the  memorandum  from  the  com¬ 
mander  of  the  Northeast  Army  had  emphasized  the  primary  im¬ 
portance  of  pursuit  and  bombardment  as  opposed  to  observation, 
liai'on,  and  artillery-fire  adjustment  for  the  ground  forces.  The 
two  military  papers  expressed,  by  implication  but  nonetheless 
dearlv,  a  doctrine  of  air  power.  Since  ltibot’s  cable  adopted  only 
t  lie  ij-niut  it  at  ive  considerations  from  one  of  the  military  studies  and 
igmu-td  the  implicit  doctrine,  the  message  failed  to  have  the  effect 
that  the  author**  of  the  military  studies  lmd  intended. 

In  the  alienee  of  a  doctrinal  precept  from  France,  those  who 
p!  i;  md  *!ie  program  of  aviation  in  the  United  States  used  the 
UVxi  h  i  r  tff  and  the  factor  of  12,000  per  month  for  replacement 
-*  a  pc  !y  quantitative  guide.  They  resolved  the  question  of  com- 
p  ■■  •  *:.  a  (Hiding  to  their  own  ill-defined  ideas  of  doctrine,  which 
’■  ■  d  *•,  ,(t  ich  greater  importance  to  observation  and  propor- 
'■  ■  N"  importance  to  bombing.  Ironically,  the  evidence  now 
d.caft  ,  that  the  number  4,500  mentioned  in  the  French 
>  a  Amdc  d  to  apply  only  to  strategic  aviation.  This  great 

•  .>.r  force  was  to  operate  independently  of  the  units  as- 

i  f  1  i he  field  armies/  But  the  Joint  Army-Navy  Technical 
1  •  :  1  du"  up  a  program  using  the  basic  4,500  figure  and  the 

1  t  a  **ub*i  ijiirht  monthly  additions  as  if  they  included  both 
*■  :  !■■  a \  i  dem  and  the  tac  tical  forces  to  be  assigned  to  the 
'  d  tom  The  board’s  understandable  misinterpretation  was 
*  1  reaching  effects,  for  the  initial  program  drafted  on  the 

•  "a  •  m  !■  r  French  Armies  of  Northeast  to  Minister  of  War, 

•  •••  '•  I  i  ■  Air  Service  I’rorrums  1!H7,”  study  for  Hist.  A.S.  AKF,  NA, 

1  '  la  •  :■ . !  ,  \  >.  lii  t.  Keeords  Itox  3(H). 

\  la  r.,i:i  ,  UU7, "  study  for  Hist.  A.S.  AEF,  ]ip.  5  6,  NA,  WWI 

‘  ■  i  .  \  S.  ill  t.  Keiords  Box  ItOO. 


u 


IDEAS  AND  WEAPONS 


basis  of  the  French  cable  determined  in  a  large  measure  the  char¬ 
acter  of  the  air  force  ultimately  sent  to  France  by  the  United 
States. 

Not  until  after  the  war  ended  did  the  historical  accident  which 
had  occurred  come  to  light.  A  comparison  of  the  text  of  Ribot’s 
message  as  received  by  the  Joint  Army-Navy  Technical  Board 
with  the  text  of  the  message  as  received  by  the  French  Embassy  in 
Washington  revealed  discrepancies.  An  additional  phrase,  appar¬ 
ently  inserted  by  an  overzealous  member  of  the  French  military 
mission  who  had  carried  the  cable  from  the  embassy  to  the  War 
College,  injected  a  time  element  in  the  message.  The  alteration 
added  the  phrase  “during  the  campaign  of  1918,”  which  imposed 
an  obligation  of  early  delivery.  Another  phrase,  following  the  part 
concerning  quantities,  added,  “which  would  allow  the  Allies  to  win 
the  supremacy  of  the  air.”  0 

In  all  probability  neither  of  these  two  alterations  had  any  sig¬ 
nificant  influence  upon  the  program,  but  the  discovery  that  the 
cable  had  been  tampered  with  led  an  officer  of  the  Air  Service  to 
investigate  the  background  of  the  message  more  narrowly.  In  his 
searchings  lie  learned  that  in  July  1917  Ambassador  W.  G.  Sharp 
had  cabled  the  Secretary  of  State  in  Washington  to  say  that 
Bibot’  s  message  as  drafted  in  France  also  mentioned  that  the  4,500 
aircraft  should  consist  of  “half  bombers  and  half  fighters.”  The 
“other  necessary  types,”  presumably  aircraft  for  observation  and 
army-cooperation,  should  be  reckoned  in  addition  to  this  total.10 
\\  bother  this  vitally  significant  portion  of  the  message  was  omitted 
by  design  or  by  accident  and  whether  the  deletion  took  place  in 
France  or  in  the  United  States  are  unknown.  In  any  event,  the 
omission  of  the  phrase  “half  bombers  and  half  fighters”  was  crucial. 
Lacking  these  five  words,  the  French  cable  was  devoid  of  doctrine. 
Since  there  was  no  specific  precept  from  France  on  aerial  doc- 

testimony  of  Col.  E.  .S.  Gorrcll,  II 'nr  Expenditures,  House  Hearings,  (ifi 
Coup.  1  Sess.,  Serial  2,  Pt.  31,  21  Oct.  1019,  p.  viii.  See  also  E.  S.  Gorrell,  “What,  No 
Airplanes?’’  Journal  of  Air  Iaiw  and  Commerce  (Jan.  1 91 1 ) . 

m.  Memo,  ('apt.  J.  I.,  Ingoldxhy,  Chief,  Hist.  Sect.  A.S.,  V  June  1919,  NA,  I1AP 
Hist.  Jinx  ft,  311.2  liihot  Cable.  The  full  text  of  the  Itihot  cable  as  received  by  the 
Joint  Armv-Navy  Technical  Hoard  is  quoted  in  Sweetser,  The  American  Air 
Service,  p.  lid;  he  was  apparently  unaware  of  the  important  alterations  made  in  the 
message.  Similarly,  Gen.  J.  J.  Pershing  quotes  in  full  the  text  as  received  in  M y  Er- 
pr rimers  in  the  World  IVar  (2  vols.;  New  York,  Frederick  A.  Stokes,  1931),  1,  23. 
Although  the  alterations  of  the  text  were  discovered  in  1919,  General  Pershing  ap¬ 
pears  not  to  have  known  of  them.  Gen.  H.  H.  Arnold's  volume  of  memoirs  Global 
Mission  (New  t  ork,  Harper,  1930),  p.  30  perpetuates  the  error.  General  Arnold 
credits  General  Mitchell  with  having  inspired  the  French  cable,  but  the  evidence  is 
not  conclusive. 
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trine,  the  decisions  which  shaped  policy  in  the  United  States  were 
reached  from  a  synthesis  of  the  limited  and  unofficial  advices  re¬ 
ceived  from  Europe  before  the  cable  arrived. 

The  Joint  Army-Navy  Technical  Board  sent  its  aviation  pro¬ 
gram  to  the  secretaries  of  War  and  Navy  for  approval  on  29  May 
1917,  five  days  after  the  arrival  of  the  message  from  France.  The 
proposed  plan  stipulated  tiro  creation  of  a  combat  force  of  3,000 
aircraft  for  reconnaissance  or  observation,  5,000  fighters,  and 
1,000  bombers,  with  a  reserve  of  1,000, 1,667,  and  333  in  the  three 
categories  respectively.  This  force  amounted  to  a  total  of  12,000 
aircraft,  the  number  contemplated  by  Premier  Ribot  as  essential 
for  the  first  six  months  of  1918  in  addition  to  the  original  force 
of  4,500. 11  The  sheer  size  of  this  force,  larger  than  any  responsible 
officer  had  even  dreamed  of  before  the  war,  made  an  adverse  im¬ 
pression  on  the  General  Staff.  For  one  thing,  the  proposed  program 
would  require  a  staggering  appropriation.  Moreover,  officials  on 
the  General  Staff'  feared  lest  the  vast  amount  of  material  required 
would  affect  “everything  else  in  the  United  States.”  12  There  was 
some  justice  in  their  alarm  as  the  subsequent  industrial  mobiliza¬ 
tion  was  to  demonstrate,  but  the  ensuing  delay  in  reaching  a  de¬ 
cision  threatened  to  wreck  the  program.  General  G.  O.  Squier,  who 
was  responsible  for  the  Aviation  Section,  took  the  problem  directly 
to  the  Secretary  of  War  over  the  heads  of  the  General  Staff.  The 
secretary  presented  the  program  to  Congress  where  640  million 
dollars,  one  of  the  largest  single  appropriations  made  up  to  that 
time,  was  hurriedly  voted. 

The  speed  with  which  the  aviation  bill  passed  and  the  size  of  the 
sum  appropriated  were  compelling  evidence  of  the  popular  faith 
in  aviation  as  a  weapon  for  winning  the  war.  Nevertheless,  an  en¬ 
thusiastic  public  while  important  in  winning  financial  support, 
did  not  differentiate  between  the  functions  of  the  several  types  of 
aircraft.  Congressional  comment  had  publicized  the  belief  that  one 

1 1.  Joint  Army-Navy  Technical  Board  to  Secretary  of  War,  29  May  1917.  For  an 
indication  of  the  program  drafted  before  receipt  of  the  Hihot  cable,  see  JANTB  to 
Secretary  of  War,  23  May  1917,  N A ,  BAB  Mine.  Hist.  Box  1,  321.9  A.S.,  Training. 
'I  lie  ltibot  cable  is  officially  declared  to  be  the  basis  of  the  United  Stutes  program  in 
‘Tinal  Report  of  the  Chief  of  the  Air  Service,  AF.F,”  Air  Service  Information  C'ir- 
rti/'tr,  ■?,  No.  ISO  (15  Feb.  1921),  23. 

12.  Iestimony  of  Maj.  B.  17.  Fonlois,  War  Expenditures ,  House  Hearings,  66 
Fong,  i  Sess.,  Serial  1,  Pt.  (i,  6  August  1919,  pp.  .373  I.  Gen.  P.  C.  March,  writing 
some  15  years  later  in  The  Nation  at  War  (Garden  City,  Houbleday,  Horan,  19:12), 
p.  1  1,  calls  the  French  rerpiest  “ridiculous”  and  ’  preposterous.”  Significantly,  how¬ 
ever,  he  did  little  to  alter  the  objectives  of  the  program  when  he  became  Chief  of 
Staff. 
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airplane  was  worth  a  regiment  of  cavalry.13  To  Congress,  and  pre¬ 
sumably  to  the  public  at  large,  this  contention,  right  or  wrong, 
lumped  all  aviation  into  one  category.  In  actual  point  of  fact,  the 
composition  by  types  of  the  air  force  to  be  constructed  with  the 
huge  appropriation  would  determine  the  relative  value  of  the  air 
arm  in  warfare.  The  success  or  failure  of  the  aerial  weapon  in  the 
war  depended  in  a  large  measure  upon  the  decision  of  the  Joint 
Army-Navy  Technical  Hoard. 

Hecau.se  the  significant  French  military  studies  which  empha¬ 
sized  the  importance  of  bombers  and  fighters  over  observation  were 
unknown  to  them,  the  board  members  had  drafted  the  program  on 
a  ratio  of  three  observation  aircraft  to  five  fighters  and  one  bomber. 
Just  how  influential  the  decision  of  the  board  actually  was  is  dif¬ 
ficult  to  determine:  there  were  other  factors  which  shaped  the 
ultimate  composition  of  the  air  arm.  Among  these,  first  in  im¬ 
portance  were  the  limitations  on  production  in  the  United  States 
and  the  nature  of  the  demands  made  from  overseas  by  the  expedi¬ 
tionary  force.  Nevertheless,  there  can  be  no  question  of  the  pro¬ 
portionally  immense  weight  of  the  board’s  initial  decision,  for  sub¬ 
sequent  alterations  took  on  the  character  of  modifications  in  the 
original  program  for  production  rather  than  fundamental  changes 
in  doctrine. 

The  influence  exerted  on  aerial  policy  by  the  forces  of  the  United 
States  overseas  did  not  wait  upon  the  arrival  of  troops  in  large 
numbers.  On  26  May  1917,  while  still  in  Washington,  Gen.  J.  J. 
Pershing  assumed  his  duties  as  commander-in-chief  of  the  Ameri¬ 
can  Expeditionary  Force.  That  same  day  he  appointed  Maj.  T.  F. 
Dodd  of  the  Signal  Corps  to  his  staff  as  aviation  officer  of  the  Air 
Service,  AF.F.  Major  Dodd’s  appointment  marked  the  establish¬ 
ment  of  an  Air  Service  as  an  organization  quite  independent  of 
the  Signal  Corps  in  the  overseas  theater,  although  the  relationship 
of  the  Signal  Corps  and  its  Aviation  Section  remained  unchanged 
in  the  domestic  establishment. 11  Shortly  after  General  Pershing 
and  his  newly  formed  staff  arrived  in  Europe  to  lay  the  ground¬ 
work  for  the  expeditionary  force,  Maj.  William  Mitchell,  already 
in  France  as  an  observer,  presented  the  Chief  of  Staff,  AEF,  with 
a  study  proposing  the  organization  of  an  air  force.  Mitchell’s  plan 
divided  aviation  into  two  broad  categories.  The  first  consisted  of 

!'*•  Conyrettional  Rtrord,  S3,  I’t.  5,  <i.->  Coup.  I  Scss.,  It  July  1017,  5131.  The 
whole  debiite,  pj>.  5104-3!),  jrives  a  resume  of  aviation  in  the  Cnileil  Stales. 

It.  "Ihe  Oripin  of  the  Air  .Service,  AEF,”  ami  research  data  compiled  prior  to 
preparation  of  study  for  Vol.  /,  chap,  iii.  Hist.  A.S.  AEF,  1019,  NA,  WWI  Orgn. 
Records,  A.S.  Hist.  Records  Box  3CC. 
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squadrons  serving  the  divisions,  corps,  and  armies  of  the  ground 
force  and  was  to  he  attached  just  as  units  of  other  arms  and  serv¬ 
ices,  such  as  artillery  or  signal  troops,  were  attached.  The  second 
group  comprised  an  entirely  different  type  of  force.  Major 
Mitchell  substantiated  his  recommendations  regarding  this  group 
with  a  reference  to  French  requirements. 

Fused  on  the  theory  that  no  decision  can  he  reached  on 
the  ground  before  a  decision  has  been  gained  in  the  air,  the 
French  General  Staff'  has  requested  that  in  addition  to  the 
aviation  units  which  form  a  part  of  the  American  troops 
coming  to  France,  there  be  organized  a  number  of  large 
aeronautical  groups  for  strategical  operations  against 
enemy  aircraft  and  enemy  materiel,  at  a  distance  from  the 
actual  line.  These  units  would  be  bombardment  and  pursuit 
formations  and  would  have  an  independent  mission  very 
much  as  independent  cavalry  used  to  have,  as  distinguished 
from  divisional  cavalry.  They  would  be  used  to  carry  the 
war  well  into  the  enemy’s  country.15 

Mitchell’s  conception  of  the  independent  strategic  mission  of 
air  power  a>  analogous  to  strategic  use  of  cavalry  raiders  cannot 
fail  to  raise  speculation  as  to  what  might  have  been  the  evolution 
of  aerial  doctrine  in  the  Fnited  States  had  the  Cavalry  rather 
than  the  Signal  Corps  served  as  the  foster  parent  of  aviation. 
Whatever  “might  have  been,"  Major  Mitchell’s  study  thrust  the 
problem  of  the  proper  organization  of  aviation  to  the  forefront. 
Six  days  after  receiving  Mitchell’s  plan,  General  l'ershing  ap¬ 
pointed  a  board  of  officers  to  determine  the  form  and  composition 
of  the  Air  Service.  AKF.  The  membership  of  the  board  is  revealing: 
if  included  four  Signal  Corps  representatives,  one  Cavalry  officer 
and  one  Field  Artillery  officer,  each  bringing  to  the  board’s  delib¬ 
erations  a  somewhat  different  idea  of  the  role  of  air  power. 

The  prevailing  French  military  doctrines  regarding  the  role  of 
the  air  weapon  as  well  as  the  views  of  Major  Mitchell  helped  the 
six  officers  :n  training  a  final  report.  The  board  regarded  as  “a 
cardinal  principle  in  warfare’’  the  assumption  that  “a  decision  in 
the  air  must  be  sought  and  obtained  before  a  decision  on  the  ground 
can  be  reached.”  To  this  end  the  board  recommended  that  the 

1  >  Memo,  M  t  j.  W .  Mitchell  to  Chief  of  Staff,  AKF,  13  June  1917,  quoted  in 

“\ir  Sr*  ice  Programs,  1917,”  study  for  chap,  v  of  Hist.  A.S.  AKF,  X A,  WWI 
Hr^n.  Records,  A  S.  Ili>t.  Records  Box  .‘too.  For  «  statement  of  doctrine  issued  over 
MiVhell  s  name,  see  fit  nr  ml  I’rinri /■/#•.*  f  nth  rltfintj  tht  Fur  of  the  Air  Service  in  the 
»f  th,  A th >t net ,  AKF  (Hq.,  AKF,  .30  Oct.  1917). 
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composition  of  the  Air  Service  follow  the  program  already  sug¬ 
gested  by  the  French.  The  French  plan  stipulated  a  strategic 
force  of  30  bomber  groups  and  30  fighter  groups  for  one  element 
of  the  air  arm  and  for  the  other  a  service  force  of  a  size  deter¬ 
mined  entirely  on  a  troop  basis  to  take  care  of  the  ground  arms. 
The  board  prepared  copies  of  its  recommendations  for  General 
Pershing’s  signature  in  the  form  of  cables  to  the  War  Department. 
Apparently  the  cables  never  left  France.18  The  composition  of 
the  Air  Service,  AP.F,  remained  unsettled  until  11  July  1917.  On 
this  date  Pershing  formally  approved  the  General  Organization 
Project,  a  comprehensive  plan  for  the  AEF  as  a  whole  which  had 
been  drafted  by  the  Operations  Section  of  his  stall.  The  program 
thus  authorized  required  an  expeditionary  force  of  a  millioif men 
and  provided  for  aircraft  in  conjunction  with  ground  troops  only. 
In  all  there  would  be  59  squadrons  of  tactical  aircraft  with  the 
field  armies.  Strategic  aviation  found  no  place  in  this  initial  uro¬ 
gram  of  the  AEF. 

Ihe  strategic  role  of  aviation,  nevertheless,  was  not  to  be  ig¬ 
nored.  In  August  Mitchell,  by  then  a  lieutenant  colonel,  once  again 
proposed  an  organization  for  the  Air  Service  similar  to  that  re¬ 
quested  b\  the  1' reach.  1  he  59  squadrons  contemplated  in  the  ap¬ 
proved  program  of  the  AEF  consisted  of  39  for  observation,  five 
for  bombing,  and  15  for  pursuit.  Mitchell  proposed  in  addition  to 
the  tactical  force  a  strategic  force  of  201  squadrons  divided  into 
41  for  observation,  55  for  bombardment,  and  105  for  pursuit.17 
He  must  have  been  persuasive:  during  October  1917  his  proposal 
became  the  official  program  for  aviation  in  the  AEF.  Program 
number  one,  as  it  was  subsequently  called,  represented  a  total  of 
260  squadrons:  120  pursuit,  80  observation,  and  GO  bomber.  This 
force  included  both  strategic  and  tactical  aircraft. 

During  the  early  months  of  1918  the  French  General  Staff 
reiterated  its  earlier  contention,  declaring  that  an  increase  in  units 
lor  pursuit  and  bombardment  would  be  “the  most  important  rc- 
en forcemeats”  required  by  the  Allies.  In  April  1918  a  subsequent 
program  for  the  AEF  reflected  something  of  this  influence;  its 
authors  asked  for  a  total  of  120  squadrons:  14  pursuit,  50  ob¬ 
servation,  and  5G  bomber.  The  next  authorized  program,  in  June 

hV'  U'  AEIT  Rviation  p«bUs  arc  <>»  file  in  the  National  Archives, 
bv  an  lir  $  "SC  ilS,thCy  nrC  Slil!  '--lies.  A  search  conducted 

'  *n/V  „  «.°mrcr  work,nS  on  a  study  (mentioned  above,  p.  IG  n  H)  im- 

Wnr  I/fVea,fd  tl«r  cables,  no,  was  a  con- 

icmporarj  search  more  successful. 

1'.  See  above,  p.  43  n.  7. 
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1 91 S,  was  even  more  clearly  aligned  with  French  thinking:  120 
squadrons  for  pursuit,  H)  for  observation,  and  101  for  bombard¬ 
ment.1"  From  these  figures  it  might  appear  that  General  Persh¬ 
ing's  staff  had  accepted  wholeheartedly  the  strategic  air  doctrines 
of  the  French. 

t’nfortunately,  a  wide  disparity  existed  between  the  official 
pi  i.grams  of  the  AKF  and  t lie  number  of  aircraft  actually  on 
order  in  the  Knitcd  States.  In  April  1 91 S  the  aircraft  on  contract 
included  2,000  pursuit,  1,050  bomber,  and  8,000  observation.19 
Not  only  was  the  number  of  aircraft  on  contract  out  of  balance 
with  the  schedules  of  the  AKF,  but  the  production  actually  achieved 
in  the  Knitcd  States  also  exerted  a  compelling  influence  on  the 
planning  of  programs  in  the  AKF.  The  final  composition  of  the 
Air  Service  anticipated  in  July  1918  comprised  a  total  of  202 
squadrons :  (it)  pursuit,  101  observation,  and  41  bomber  units. 
While  this  distribution  was  probably  based  on  a  realistic  attitude 
concerning  the  availability  of  aircraft  rather  than  upon  any  overt 
change  in  the  doctrines  of  air  power,  the  Chief  of  the  Air  Serv¬ 
ice,  AKF,  approved  the  program,  and  thus  it  could  scarcely 
fail  to  be  influential  in  determining  priorities  on  production  in 
the  Knitcd  States.  The  following  table  summarizes  rhe  successive 
programs  of  the  Air  Service,  AKF,  and  shows  the  changes  in  the 
composition  of  the  proposed  force: 


N 

r  M  11  E  H 

of  Ssr.mom 

Date  of  Program 

Pursuit 

Observation 

Bomber 

Total 

17  Oct.  1917 

12D 

m 

60 

260 

9  April  191.8 

14 

60 

66 

120 

ti  .1  tine  1918 

120 

40 

101 

261 

29  July  1918 

60 

101 

41 

202 

After  the  close  of  the  war  officers  in  the  Air  Service  were  some¬ 
times  inclined  to  point  to  the  final  program  with  its  ratio  of  ap¬ 
proximately  two  bombing  squadrons  to  three  fighter  squadrons 
and  five  observation  squadrons  as  evidence  of  a  failure  in  the  high 
command  to  appreciate  strategic  aviation.  One  commentator  even 
declared  that  the  final  program  “clearly  considered  the  observation 

is.  “Formulation  and  Distribution  of  Programs,”  study  for  BAP  Hist.,  Table 
NIL  Sept.  1910,  NA,  BAB  Hist.  Box  9,  3.11.8  Overseas  Missions. 

19.  Ihi'i.  Memo,  Col.  H  II.  Arnold,  April  1918.  The  seemingly  abnormal  number 
of  observation  aircraft  is  probably  accounted  for  in  part  by  the  inclusion  of  day- 
bombers  in  this  e.itr:rory.  The  same  aircraft  served  for  both  tactical  bombing  (day- 
! ■■  >mbiri lt )  and  observation.  The  limits  of  performance  of  this  type  precluded  its  use 
in  the  strategic  role  contemplated  by  .Mitchell,  who  visualized  a  force  in  which  heavy, 
long-r.mge  night-bombers  predominated. 
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squadron  as  of  first  importance”  and  must  have  stemmed  from  a 
belief  that  aviation  was  “not  to  he  used  as  a  fighting  arm  except 
for  observation  defense.”  Some  officials  in  the  upper  echelons  of 
command  in  the  AEE  may  have  felt  this  way,  hut  there  is  abundant 
evidence  to  show  that  the  program  of  .July  191K  was  based  on  tlie 
possibilities  of  production  rather  than  upon  any  well-thought-out 
policy. 

W  hether  the  program  reflected  the  influence  of  production  on 
planning  or  the  influence  of  planning  on  product ion,  in  the  final 
analysis  experience  in  combat  with  aircraft  of  the  several  func¬ 
tional  types  would  provide  the  basis  for  shaping  most  postwar 
thinking'  about  air  power,  dust  how  successful! v  the  1  lilted  States 
met  the  jU'ohlem  of  netting  aircraft  of  these  various  functional 
types  to  the  fighting  front  remains  to  he  told. 

The  pages  above  point  out  that  exploitation  of  the  air  weapon 
depended  upon  t wo  cril  ieal  factors :  doctrine  and  equipment.  Doe- 
trine  alone  would  w  in  no  wars,  liven  before  they  had  been  able  to 
refine  the  army's  views  on  the  mission  of  the  air  weapon  or  deter¬ 
mine  tlie  proportions  of  the  several  functional  types  required, 
officers  of  the  Signal  Corps  had  to  decide  upon  specific  models  of 
aircraft  to  fulfill  the  mission  settled  upon.  When  evaluating  in 
retrospect  the  selection  of  types  which  was  eventually  made,  one 
must  not  forget  that  the  officers  concerned  had  to  choose  their  tools 
before  learning  the  nature  of  the  job  to  he  done. 

Certainly  no  one  in  Washington  could  pretend  to  he  fully  in¬ 
formed  of  the  task  ahead.  Ten  days  after  the  United  States  en¬ 
tered  the  European  conflict  the  Chief  Signed  Officer  called  a  meet¬ 
ing  of  all  the  Allied  military  attaches  present  in  Washington  and 
told  them  that  the  Signal  Corps  would  welcome  foreign  aviation 
missions  to  this  country.  Hitherto  Allied  representation  had  been 
more  diplomat  ie  than  technical.  Hut  now  the  Signal  chief  believed 
that  special  aviation  missions  staffed  with  men  trained  in  design 
and  construction  as  well  as  pilots  with  tactical  experience  would 
he  essential  m  setting  production  on  its  way  in  this  country.-’1  The 
Signal  Corps's  request  for  technical  missions  directly  through  the 
good  offices  of  the  military  attaches  is  significant.  Earlier  interna¬ 
tional  dealings,  in  the  months  of  war  from  August  1914'  to  April 
1917,  were  conducted  almost  exclusively  through  normal  diplo- 

/ /*#*/..  cf.  Hrnulirt  Crowell,  .1  mcric'i'.i  Munition.*:  S  (Washington, 

-oh 

-I.  It.  M.  MoFarlnul,  “Foreign  Missions  to  tin*  I’nited  States,"  21  July  1919,  NA, 
B.\I*  JIM.  Box  lo,  ft l  Foreign  Missions. 
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matie  channels.  This  policy  was  probably,  in  part  at  least,  a  result 
of  President  Wil-on's  scrupulous  attempts  to  keep  the  nation  free 
from  the  slightest  odor  or  tint  of  unneutral  conduct.--  Whatever 
may  have  been  the  diplomatic  value  of  the  policy,  it  contributed 
to  the  isolation  of  the  I'nited  States  from  the  rapidly  evolving 
Kuropean  doctrines  of  nil-  power.  The  Siynal  Corps,  however,  ap¬ 
pealed  tor  pilots,  designers,  and  enyinrers  directlv  to  the  attaches 
“without  proceeding;  through  the  regular  diplomatic  channels.” 
Soon  afterward  a  la  rye  numher  of  French,  Italian,  and  liritish 
ollicer.s  and  engineers  came  crovvdmy  to  \\  aslimyton  and  reported 
PM'  duty  rhrectlv  to  the  chief  ot  the  Siynal  Corps.  To  handle  this 
assortment  ot  liaison  oilicers  a  special  organization  was  created 
directly  under  the  chief.-’  The  newly  established  office  is  worth 
nothin',  first,  because  it  was  relatively  hiyh  in  the  chain  of  command 
and  with  the  ear  of  the  responsible  official  and  second,  because  it 
."presented  an  abnormal  channel  of  information  between  Kurope 
and  the  I  nited  States.  The  reyular  channel  was  of  course  the  sy.s- 
ti  m  of  military  attaches. 

While  the  Allies  were  nsscmbliny  their  aviation  missions  in 
Wushmytou  (a  slow  process  inasmuch  as  transatlantic  passaye  in 
those  days  meant  a  steamship  journey ) ,  another  less  ofiicial  liaison 
yroup  appeared.  Ayents  for  foreiyn  manufacturers  with  their  eyes 
on  the  potentially  yreat  needs  of  the  Siynal  Corps  and  the  relative 
in.'iy nificance  of  the  aircraft  industry  in  the  I'nited  States  turned 
up  at  every  door  with  propositions.  Most  of  these  ayents  were  will¬ 
in'.;'  to  reveal  trade  secrets  and  ready  to  yrant  manufacturiny  con¬ 
cerns  in  this  country  liberal  license  riylits  on  advanced  types  of 
aircraft  in  use  at  the  front  in  Kurope  •  in  return  for  the  payment 
ot  larye  royalties.  Many  advantayes,  to  be  sure,  were  likely  to  stem 
Iron)  direct  contact  with  the  aircraft  manufacturers  in  Kurope. 
'1  i icy  were  better  informed  as  to  the  tactical  requirements  of  the 
war,  and  they  were  already  emploviny  techniques  of  mass  produc¬ 
tion  rather  than  job-shop  methods  of  manufacture.  15ut  these  ad¬ 
vantages  were  oil  set  to  some  extent  because  the  Kuropcan  manu- 
ta<  turers  wa  re,  tor  the  most  part,  represented  in  the  I  'nited  States 

I*  or  'J,!  instill:  e  of  \\  i!>i>n*s  ndvrixe  influence  on  technological  prcpircd- 

>!•  "  in  iiF  anxiety  t«>  remain  neutral,  see  AAF  Historical  Study  No,  A o,  “Materiel 
IS  .  s:eh  : ;  • !  <  1  IV  vrl.  .priieiit  in  the  Army  Air  Arm;  U>  1  I  I  IMA,*’  p.  1:\  AAF 

Ar.'r.i. 

J  ‘  liej-Tt  • » I  (  liief  Sif.Mil  ( )tl;eer,  .  I  mini!  I*<  *»/  fht  llur  !*t  nn  nf ,  lnis, 

l-'TF  and  7/».  Si  .nut  (Wji*  n,ni  Air  S.  rrla  .  .  .  /w;  /n/v,  War  Department 
I’<»em.  »  nt  No.  IF'.*,  IdJ'J.  Arms  U  ar  (’ol!erT  Historical  Section  Monograph  No.  1<», 
Pi  .  in  I. 
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by  brokers  or  commission  agents  and  not  by  engineers.  Moreover, 
financial  embarrassments  would  almost  certainly  arise  if  the  United 
States  became  involved  in  a  series  of  royalty  claims  with  individual 
foreign  concerns.  Accordingly  an  early  decision  was  made  requir¬ 
ing  all  inter-AHied  exchanges  of  technical  information  to  flow 
through  official  channels. -M  Whether  the  financial  gain  secured  by 
this  policy  was  suflieienilv  great  to  make  up  for  the  loss  of  direct 
technical  relationship  between  manufacturers  on  both  sides  of  the 
Atlantic  is  impossible  to  determine.  Whatever  the  merits  of  the  de¬ 
cision,  it  served  to  emphasize  the  importance  of  liaison  on  engineer¬ 
ing  matters  between  foreign  governments  and  the  United  States. 

Marly  in  May  1917  an  official  of  the  N'ACA,  concerned  over  the 
uh«ence  of  planning  for  production  in  the  United  States,  urged 
the  C’liiet  Signal  Ollieer  to  order  a  group  of  engineers  to  Europe  to 
secure  the  latest  information  about  tactical  aircraft.  The  Chief  of 
the  Signal  Corps  was  naturally  reluctant  to  comply  since  he  had 
already  invited  the  Allies  to  send  missions  to  this  country  for  that 
particular  purpose,  so  the  proposal  was  discarded.  The  foreign 
missions  to  the  United  States,  however,  proved  less  helpful  than 
had  been  anticipated.  Tne  various  officers  and  engineers  sent  to 
\Y  ashington  were  out  of  touch  with  the  most  recent  developments 
along  the  front.  Their  information,  based  chiefly  on  personal  ex¬ 
perience,  was  weeks  or  even  months  out  of  date.  When  this  became 
evident,  the  Chief  Signal  Ollieer  at  last  approved  a  plan  to  send 
a  technical  mission  to  Europe. 

Although  the  mission  was  approved  on  15  May  1917,  its  mem¬ 
bers  did  not  actually  sail  until  the  middle  of  June.  Considering  that 
every  delay  at  that  time  played  havoc  with  the  nation’s  entire 
program  for  producing  aircraft,  the  time  between  the  date  the 
mission  was  approved  and  its  actual  departure  appears  unreason¬ 
ably  long.  Had  the  mission  sailed  a  month  sooner,  the  composition 
ot  the  Air  Service,  AUK,  would  have  been  completely  different.  By 
arriving  in  France  before  Genera!  Pershing  and  his  staff,  the  mem¬ 
bers  of  the  aviation  mission  could  have  made  their  technical  de¬ 
cisions  solely  in  the  light  ot  French  and  British  experience.  Their 
deei'ions  would  then  have  reflected  the  aerial  doctrine  of  those 
armies  rather  than  the  policies  of  Pershing’s  staff.  The  specula¬ 
tion  is  not  an  entirely  idle  one:  the  disparity  between  what  was 
actually  done  and  what  might  have  been  done  points  up  the  power 

2 P  “ I  he  Aircraft  Production  Pourd,"  Pronr.liuii?  cf  the  .trod,  of  /U>/.  Sci.,  ?, 
X.u  1  (  M>.  PMS),  j>.  n>fu  Sec  :.Im)  Tc.stinnmy  of  (\>j.  ]■' .  S.  (.jnrrrll,  IPar  I'upendi- 
t’irts,  JIuiisr  I  Ira  ring's  Con*.  1  So-  .,  Serial  J,  Pt.  »>',  i  Ail".  y.  LM  I 


53 


PLANNING 

of  technical  decisions  to  affect  doctrine  and  the  influence  of  doc¬ 
trine  on  weapons. 

Colonel  It.  C.  Bolling,  an  officer  who  in  private  life  had  at  one 
time  served  as  general  couns'el  for  the  1  nited  States  Steel  Corpora¬ 
tion,  was  the  leader  of  the  mission  leaving  for  Europe.  An  early 
aeronautical  enthusiast,  he  recognized  the  importance  of  aircraft 
in  warfare  and  had  taken  a  leading  role  in  organizing  the  first 
National  fiuard  Aero  Company  in  1915.  Besides  Bolling,  two 
aeronautical  engineers  from  the  Signal  Corps,  two  officers  repre¬ 
senting  aviation  in  the  navy,  and  two  civilians  (Loth  from  the 
automotive  industry)  representing  the  point  of  view  of  produc¬ 
tion  made  up  tin'  total  membership  of  the  Bolling  Mission,  as  that 
group  came  to  he  known.  Nearly  a  hundred  specialists,  technicians, 
and  mechanics  accompanied  the  mission  to  acquire  training  in 
shop  practices  used  in  manufacturing  aircraft  and  engines.28 

The  Bolling  Mission  set  off  to  Europe  armed  with  broad  cre¬ 
dentials  authorizing  it  to  consider  almost  every  problem  touching 
air  materiel.  The  main  objective  of  the  mission  was,  however,  to 
secure  information  regarding  the  latest  designs  of  aircraft,  which 
could  be  used  as  the  basis  for  production  in  the  United  States. 
.Tu't  how  vague  the  mission's  directives  were  appears  in  the  follow¬ 
ing  cable  sent  by  the  Chief  Signal  Officer  to  Colonel  Bolling  a  whole 
month  after  the  group  sailed  from  the  United  States:  “Inform  us 
as  to  types  and  numbers  airplanes  and  engines  we  should  coneen- 
trateon.  .  .  .  Want  to  know  approximately  type  airplanes  which 
will  be  wanted  eight  and  twelve  months  from  now.”  Messages 
such  as  this  certainly  added  nothing  to  the  scope  of  the  mission. 
Neither  did  they  clarify  its  objectives.  They  merely  uncovered 
the  confusion  and  lack  of  appreciation  of  the  nature  of  the  prob¬ 
lem  prevailing  in  military  circles  in  Washington.  Moreover,  the 
exact  line  of  demarcation  between  the  authority  of  the  Bolling 

Menu,  Oipt.  ,1.  I..  Ini'nldslw,  Chief,  Hist.  Scot.  A.S.,  3  June  1919,  NA,  HAP 
Mi>c.  MM.  Box  1,  .TJI.fl  A.S.,  Training;  and  Swcetser,  The  American  Air  Service , 
pp.  01  ■">.  Gorrell,  writing  lM  years  afterward,  puts  the  number  in  the  mission  at  12; 
h*-  probably  considered  some  of  the  technicians  as  members.  Sec  E.  S.  Gorrell,  The 
if  A  nn  l  ira'.'*  World  ll’ar  Aeronautical  I'tjnrt  (Northficld,  Yt.,  Norwich 
I  rmerMty,  UUn),  p.  At  the  time  of  the  mission's  departure  for  Europe,  Bolling; 
u  ,  s  -till  ;i  major.  The  two  other  army  members,  K.  S.  Gorrell  and  V.  E.  Clark,  were 
l  •*!)  c..pt  tirtv  Subv.piently  Uniting  and  Gorrell  were  promoted  to  full  colonels,  and 
(  !  ,rk  line  a  lieutenant  colonel.  Bolling,  ns  the  head  of  the  mission,  carried 

dfiiti  i ! s  both  as  an  officer  and  as  a  civilian,  so  the  question  of  rank  was  probably 
•  f  iiMlr  _ri; if’caiior  in  bis  negotiations.  Where  exact  rank  at  a  given  time  ia  un- 
k  'An,  1 : i irbesf  rank  is  cited. 

Jg.  1  "anscript,  cable,  Squier  to  Bolling,  17  July  1917,  NA,  BAB  Hist.  Box  20, 
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croup  and  the  authority  of  ofliecrs  in  the  Air  Service,  AFF,  rc- 
ii lined  in  doulit.  Bolling's  objectives  were  supposed  to  he  “tech¬ 
nical.”  hut  it  xion  hecanie  up  parent  that  neither  technical  nor  en- 
yi.v  t  -riiiy  deei>ion>  could  he  made  without  reference  to  tactics  or 

>t . -a  *  ’-y  ve’ ' 

’1  o  considerations  enonnouslv  increased  the  ditficulties  of  the 
11  M  i>>ion.  First,  the  mission  had  sailed  from  the  United 

r't.-des  before  the  (leneral  Staff  approved  the  program  for  avia¬ 
lion  d  raw  ii  u  | )  1 1 v  I  lie  .loin t  A  rm  v-Navy  '1'eclmica!  Board.  Since  it 
wa>  the  hoard's  program.  Based  on  the  quantitat ive  hut  not  the 
d>> .'t  riual  content  ot  Uihot's  cable,  which  determined  the  composi¬ 
tion  and  hence  the  doctrine  of  the  Air  Service,  Bolling  letl  the 
!  hided  Stat*  s  v  ithont  an  authoritative  statement  of  policy  on  the 
nature  ot  the  role  ant mipated  for  the  aviation  units  for  which 
I  l.e  n.  t"  ini  i  wa>  to  'elect  a  i  re  ra  It.  The  memhers  of  the  mi  "ion  had 
time  to  heroine  familiar  with  the  contents  of  Uihot's  cable,  hut  of¬ 
ficial  approval  took  place  after  they  sailed.  In  the  second  place, 
wl'en  the  mission  arrived  abroad,  the  Allies  themselves  after  nearly 
three  years  ot  war  laded  to  ayrec  upon  a  common  doctrine  to 
present  to  the  !  rated  Stales  as  the  basis  for  a  la  rev- scale  program 
"1  production.  Air  oflicers  amony  the  Allies  were  in  substantial 
.e-cord,  hut  there  appeared  to  he  a  diversity  of  opinion  amony  the 
h i e  1 1  commands  of  Italy,  France,  and  the  United  Kingdom. 

When  the  French  uryvd  the  formation  of  an  independent  or 
s'  ra  t  e:pe  horn  I  miy  I  nice,  the  Horn  I  Fly  in  o'  ( ’or  ps  re  isted  the  move, 
rot  bee.-m-e  of  any  objection  to  the  idea  in  principle  hut  rather 
hee.i  i>e  ol  an  acute  short  a  ye  of  a.ircra  ft .  At  the  t  ime  of  the  United 
States'  entry  into  the  war,  the  British  had  50  squadrons  in  France 

d  1  squadrons  for  sendee  with  the  yrouud  forces,  d T  squadrons 
of  !:yh*ers.  and  only  d  squadrons  ot  homliers.  I.ater,  after  the 
( lermu n s  had  u -ed  yian  t  ( >ot ha  bombers  to  demon st rate  the  utility 
ot  'trateyie  air  power  by  lony  ranyv  attacks  on  I.ondon,  the  Air 
Board  ol  the  British  yovernment  recommended  a  proyram  to 
orynni/e  1()  squadrons  ot  louy  ran  ye  homhers.  (leneral  Sir  l)ouy- 
las  Ilaiy,  representiny  the  point  of  view  of  the  yrouud  forces,  op¬ 
posed  the  proposition,  leariny  lest  it  would  he  aecoinplislied  only 
at  die  expense  ot  units  cooperatmy  with  the  yrouud  arms.  Thus, 
altlmuyli  there  were  many  in  the  I  luted  Kinydom  who  were  thor- 

“  1  M ■ » M ; : i lt  Ar*ron  iiiiiuul  ( \MnMiis«di»n/*  study  ;md  rrM-.rrrh  <i  da  «'»*ni| ii!t*cl 

l * t  \  i il .  /.  i’;i  in.  : \ .  1 1 Kt .  A  S,  A  I , I  ,  \  A,  \V  \\  I  ( ir^ii.  K«  vnrds,  \ .S.  Hist.  1 » tvu i  ds 

Vs  •  ■ 


5.5 


PLANNIN'C. 

m:  lily  interested  in  the  possibilities  of  strategic  bombing,  when 
the  Bolling  Mission  arrived  in  London  the  British  had  been  un¬ 
able  t < >  settle  upon  a  program  lor  large-scale  strategic  bombard¬ 
ment 

The  views  of  (lie  French  have  already  been  mentioned.  In  a  situa- 
*inn  similar  to  that  in  Britain,  1’iai.eh  production  was  unable  to 
ii it .<  t  both  the  requirements  ol  the  armies  and  tho:  of  a  strategic 
fniae.  1\>  overcome  this  dillieulty  the  French  contemplated  using 
tin'  iirs!  fruits  of  American  productive  capacity,  the  4,000  air¬ 
craft  specified  in  Biliot  s  message,  to  iorm  a  strategic  toree.  Some 
of  the  circumstances  which  subverted  this  intention  have  been  dis- 
c  ..-.id  earlier  in  this  chapter,  liven  though  Bibut's  cable  failed  to 
c  in",-  full  implications  on  aerial  doctrine,  the  1‘  reneh  left  no 
d.  not  in  the  minds  ot  the  members  oi  the  Bolling  Mission  as  to 
the  ril.ii'.ve  unportanee  ot  the  strategic  air  arm. 

I‘  i!v  was  t i ; e  onlv  country  in  which  the  Bolling  Mission  found 
:,a  ,  :i,  (  ‘i\f  h  na  range  bombi  "g  program  actually  underway.  On 
tin  Au-'.an  front.  Italian  bombardment  sorties  had  been  so  suc- 
cc-sful  Mint  one  general  otliei  r  was  willing  to  sign  a  declaration 
,  ,f  his  eon!  id  nee  that  •‘systematic,  eon  t  muons,  and  scientific  bomb¬ 
ing''  roulii  ether!  an  Ails!  ri.in  w  itndi  awal  in  two  weeks.  The  Italians 
i.  1,1  already  concent  rati  d  as  many  as  TT  Caproui  bombers  in  a 
sin.,lr  raid.  It  yy.as  not  mere  numbers,  hoyvever,  which  the  Italians 
„!  ]-,  s.cil  but  the  importance  of  the  doctrine  that  bombing  should 
he  ”sy  st cinat ie.  (borough,  and  consistent. 

l!y  t  lie  end  of  duly  1 !)  1 ~ ,  a  I  unit  a  month  and  a  halt  alter  sailing 
for  Kurope.  the  Boiling  Mi"ioii  had  visited  all  the  Allies  and 
secured  information  upon  which  to  base  a  report.  At  a  conference 
a’ tendril  by  representatives  ot  the  French,  British,  and  Italian 
gov  eminent  s,  as  Weil  as  t  he  av  iat  ion  officers  ol  General  Pershing  s 
st  all',  the  nienihers  of  the  mission  prepared  a  cable  to  \\  ashington 
di  scribing  in  detail  t lie  specific  types  of  aircraft  they  bad  chosen 
for  production  in  the  I’nitcd  Mates.  Physical  samples  of  each 
aireratt  selected  were  dismantled  and  shipped  across  the  Atlantic 
to  help  familiarize  the  prospective  manufacturers  with  the  foreign 
models.  Although  the  Fnited  States  participated  in  World  War  I 
for  a  total  of  1!)  months,  it  was  not  until  after  the  first  five  of  these 

js.  II.  A .  St.  <  i.  s  liaul.rs,  /  *«  r  .  I  id  itu  ( I  .imrinr.,  ( Ixfnrd  l  nivcrsily  Press,  101 ■’> ), 
....  j:n  S,  i  i!">  Cn|.  H  ('.  nulling  III  ll.  K.  Cotl'm.  Cliainn.in,  Aircraft  Board, 
j  y  i  i  • .  !>u  \  A,  BAB  1 1  i-t.  I ’.os  J1 .  1  V.’.l  (  i )  •  r,  >n  i  Cent  I'.iet ;  and  1 1  A.  Joins,  The 

ll  Ji,  v  oil,.,  .■  Oxford,  (  Urn.  doii  I’res.s,  B'-’s  :17),  V«l.  (>'.  chaps.  iii,  iv. 

m .  B  . ; i g  ! ,,  i  . iiiin.  l.v  ( ),  l .  B)  17,  N  A,  B  \  B  II;  0 .  Box  J 1 ,  I5J.1  Caproni  Contract. 
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had  passed  that  the  initial  selection  of  designs  was  made  and  de¬ 
tailed  planning  for  production  could  begin.30 

The  formal  report  of  the  Rolling  Mission  represented  something 
of  a  middle  course  between  the  extreme  views  of  the  exponents  of 
st  rutcgic  bombardment  on  the  one  band  and  the  advocates  of  army- 
cooperation  or  tactical  aviation  on  the  other.  Although  the  direc¬ 
tives  Rolling  had  received  did  not  require  or  even  expect  the  mis¬ 
sion  to  formulate  doctrine,  it  was  probably  inevitable  that  the 
report  ot  the  group  should  involve  at  least  implicit  consideration 
of  principles.  The  Rolling  report  laid  down  a  pattern  for  produc¬ 
tion :  first,  training  aircraft;  second,  aircraft  for  use  “strictly  in 
connection  with  the  operation  of  American  forces  in  the  field”; 
and  a  third  category  b.  st  described  in  I  he  words  of  the  report  itself. 


Alter  these  first  two  considerations  comes  the  American 
program  of  putting  into  the  field  next  year  air  forces  in 

. .  ..  i*  1 1.  _  i ..  ... l  *  .  l  ■  , ....  i  .  _  i*  : l . .  •  i  ' 


excess  of  the  tactical  requirements  of  its  army  in  France. 
It  is  gr  atly  desired  that  the  t  inted  States  shall  do  this. 
Such  air  forces  should  consist  of  fighting  airplanes  and 
bombers. 


The  report,  as  drafted,  established  a  time  schedule  for  production. 
In  the  t'nitcd  States,  third-place  mention  of  the  strategic  force 
was  apparently  taken  to  mean  that  it  was  third  in  order  of  relative 
importance.  As  a  consequence  of  this  interpretation,  officials  did 
not  treat  bombers  as  a  part  of  the  immediate  manufacturing  pro¬ 
gram,  and  the  composition  of  the  Air  Service  with  the  AKF  in 
France  was  modified  accordingly. :!1 

Rritish  experience,  mentioned  above,  had  already  supplied  ample 
evidence  on  the  vital  influence  of  the  achievements  or  failures  of 
production  in  shaping  air  doctrine.  The  members  of  the  Rolling 
Mi-don  "  ere  probably  unaware  that  the  order  of  priorities  inferred 
from  their  report  would  have  a  profound  influence  upon  the  histori  - 
eal  evolution  of  aerial  doctrine.  The  opinions  of  the  individual 


Oorrell,  “What,  No  Ai i  planes r-’  See  also  (iorrcll  testimony,  eited  above,  p. 


.  I'holnstat  of  slotted  e«>p\  ,  Col.  U.  C.  BnUifii?  to  Ch.i  i  Si;.. irtl  OlVn't  r,  15  A>i£. 
,  N.\,  I  *  A I  *  lli-.t.  Box  it*.  .JMl.s  Bolling  Kepnrl.  A  (aide  reptrdintr  tin*  aircraft 
tion>  u.  •  a  tinned  in  this  report  had  been  :>mt  to  the  t’.S.  at  the  mil  of  July  11U7, 
art  i;!ly  there  was  rou fusion  in  dr-.  ‘odin-vr  or  t  ran-taivMutt,  for  on  7  Au_r. 

.i  portion  ,,f  t h»'  cable  was  repeated.  St  e  also  (\  Hughes  to  the  Attorney 
•i'  ll,  S>  U<  t.  licit  alter  cited  as  Mntrhr.s  Beporf,  uiiieli  contains  significant 

i  'ir,  ot  tin*  Boll  in  it  uiesvi^c.  Tlu*  Hughes  i*ep*r'  was  widely  reprinted  at  the 
it  fir-t  appeired.  l'lir  version  cited  in  this  .study  appears  in  .tiitomoth'o  In - 
-■ .* .  I  hi  Jufo J'd,  No.  1H  Oct.  10  715  ff. 
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members  of  the  mission,  expressed  in  correspondence  apart  from 
the  formal  report,  show  that  they  had  a  stronger  appreciation  of 
the  strategic  role  of  air  power  than  their  report  would  suggest. 
Specifically,  Colonel  Bolling  wrote  of  his  conviction  that  both  the 
French  and  the  British  had  overemphasized  fighters  at  the  expert 
of  bombers.  By  contrast  Italian  experience  gave  substantial  proof 
of  the  profitable  results  to  be  derived  from  a  strategic  bombing 
force. 

In  the  brief  time  available  the  Bolling  Mission  had  not  tried  to 
evaluate  all  the  factors  entering  into  the  success  of  Italian  bom¬ 
bardment:  the  absence  of  effective  Austrian  opposition  was  one 
clement  to  be  considered,  the  early  success  of  Italian  manufacturers 
in  producing  a  large  number  of  bombers  another.  Whatever  the 
factors  may  have  been,  the  scope  of  Italian  bombing  operations 
impressed  the  members  of  the  mission.  These  operations  along  with 
the  opinions  of  the  British  Air  Board  and  the  French  General 
Staff  combined  to  induce  Colonel  Bolling  to  favor  bombing  air¬ 
craft  over  the  other  functional  types.  Sometime  after  the  report 
from  the  mission  had  gone  to  Washington,  Colonel  Bolling  wrote 
to  the  man  responsible  for  aircraft  production  in  the  United  States : 
"I  cannot  strongly  enough  express  my  concurrence  in  your  view 
that  our  great  effort  should  be  directed  toward  an  enormous 
,  i.iiitity  production  of  bombing  machines  both  for  day  and 
night.”  This  view  of  air  power  was  certainly  a  great  deal  stronger 
than  that  expressed  in  the  formal  report  of  the  Bolling  Mission, 
giving  credence  to  the  thought  that  the  members  of  the  mission 
did  not  intend  to  give  lowest  priority  to  the  independent  bombing 
force.  But  the  language  of  the  report  certainly  seems  to  favor 
the  opposite  view  when  it  says  that  the  bombing  units  would  be 
formed  from  “forces  in  excess  of  the  tactical  requirements”  of 
the  ground  armies.  Production  had  already  been  delayed  five 
months  while  waiting  for  a  tic  ision  regarding  types.  It  must 
therefore  have  been  apparent  that  the  creation  of  an  independent 
bombing  force  would  suffer  a  critical  delay  if  it  also  had  to  wait 
until  the  requirements  for  the  ground  forces  could  be  met. 

In  view  of  the  generally  unerystallized  state  of  air  doctrine  in 
the  United  States  except  insofar  as  a  policy  had  been  read  into 
Kibot’s  message,  a  large  element  of  responsibility  for  the  formula¬ 
tion  of  doctrine  appears  to  fall  upon  the  Bolling  Mission.  The 
members  of  the  mission  were  responsible  not  only  for  their  technical 
deei'ions  but  for  their  decisions  on  aerial  doctrine  as  well,  even  if 
Bulling  to  Coffin,  15  Oct.  1917,  cited  above,  p.  55  n.  23. 
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ti  t  latter  were  implicit,  incidental,  or  unintentional.  Nonetheless, 
in  making  an  assessment  of  the  mission  it  should  be  noted  that 
r>  j  >a -sent atives  of  the  Allied  armies  and  of  General  Pershing’s 
Till  -at  in  with  the  Polling  group  on  the  deliberations  leading  to 
tie-  e't  ction  of  types  cabled  to  Washington.  The  mission’s  interim 
!■  -|i -u-ts  and  the  correspondence  of  individual  members  give  evi- 
< i <  mv  on  t  hen-  opinions  when  not  influenced  by  the  presence  of  staff 
i  lid  ■■>  of  tin'  Allies  and  of  the  API'.  The  great  detail  with  which 
<  ■  A  >i.i-l  Polling  reported  opinions  at  variance  with  the  implicit  pri- 
i  rii;  esi  1 1 >1  isbed  in  the  formal  report  of  the  mission  gives  some 
at  i  bt  to  the  suspicion  that  the  members  of  the  Polling  group 
a  an1  rd  to  i  mphasi/e  the  doctrine  of  the  independent  bombing  force 
is  L..irdli -'s  ot  t lie  ofiieial  declaration  in  their  report. 

As  t  i  riy  as  Ml)  ,1  une  1 917,  shortly  after  the  mission  first  arrived 
in  1,'iiid'Hi.  <  oloiiel  Polling  reported  at  length  on  the  views  of  Gen. 
Sir  1  )u\  id  1  Icmler'im  o!  the  Pritish  Air  Hoard.  In  a  comprehensive 
discussion  of  the  problem  of  aerial  doet nne  confronting  the  I  nited 
Stall  s.  General  Henderson  urged  Colonel  Polling  to  abandon  the 
attempt  to  reyard  aviation  as  a  “balanced  arm’’ established  entirely 
m  proporti  ni  to  the  number  of  troops  in  the  ground  forces.  The 
gam-ra!  divided  aviation  into  three  categories:  service  or  observa¬ 
tion  aviation,  lighter  aviation,  and  bombardment  aviation.  lie  be¬ 
lieved  that  aircraft  for  observation  should  he  procured  on  a  troop 
basis  so  many  aircraft  to  serve  so  many  troops.  Fighters,  the 
general  felt,  should  be  procured  in  quantities  great  enough  to 
drive  the  enemy  out  of  the  air,  preferably  a  three-to-one  numerical 
superiority.  General  Henderson  considered  bombers  in  an  entirely 
different  light : 

Over  and  above  the  army  machines  and  the  fighters,  there 
must  he  on  hand  a  maximum  number  of  airplanes  that  a 
country  is  able  to  produce  to  use  against  the  enemy  in 
bombarding  him  out  of  bis  position  and  cutting  off  bis  com¬ 
munications  and  destroying  his  sources  of  supply. 

In  the  light  of  the  subsequent  lack  of  interest  in  the  strategic  air 
arm.  this  statement  of  doctrine  is  the  more  noteworthy  for  its 
clarity  as  well  as  for  the  early  date  at  which  it  was  expressed.  The 
final  phrase  extended  the  vista  of  air  power  well  beyond  the  range 
generally  prevailing  in  military  circles.  The  opinion  is  noteworthy 
for  another  reason  as  well:  the  man  who  expressed  this  view  was 
a  general  oll’a-er.  a  representative  of  the  Pritish  army.  lie  concluded 
his  plea  to  Colonel  Polling  emphatically,  saying,  “The  greater 
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the  number  of  bombarding  machines,  properly  protected  from  at¬ 
tack  of  enemy  machines,  the  shorter  will  be  the  duration  of  the 

*  1  •{  ■» 

war. 

In  the  absence  of  an  arbitrary  directive  from  Washington,  the 
Hulling  Mission  was  more  or  less  free  to  shape  air  doctrine  by  the 
nature  of  its  technical  decisions  and  the  emphasis  of  the  implica¬ 
tions  for  policy  included  in  its  reports  to  the  United  States.  Never¬ 
theless,  despite  the  apparent  attempts  of  individual  members 
within  the  mission  to  influence  the  concept  of  the  role  of  the  aerial 
weapon  as  formulated  in  the  United  States,  there  appears  to  have 
been  little  change  in  the  composition  ot  the  Air  Service  tormally 
approved  hv  the  (ieneral  Stall  m  June  1917. 

T1  a.  weight  of  the  formal  Dolling  report  with  its  concurrences 
bv  the  stall'  of  the  AKF,  as  contrasted  to  the  interim  reports  and 
letters  of  individual  members  of  the  mission,  may  have  led  to  a  de¬ 
cision  in  Wadi  ington  to  accept  the  composition  ot  the  force 
formulated  by  the  .Joint  Army-Navy  Technical  Hoard  as  essen- 
fi.-div  sound.  On  the  other  hand,  it  may  equally  well  be  that  once 
an  aerial  doctrine  was  formulated,  albeit  by  implication,  concern¬ 
ing  the  composition  ot  the  force  planned  lor  the  Air  Service  of 
the  Alii',  oliiciais  in  the  Signal  Corps  were  unwilling  to  make  any 
changes  despite  additional  information  from  abroad.  Once  pro¬ 
duction  was  begun,  drastic  alterations  in  policy  would  mean  l’ur- 
tln  r  serious  delays.  Moreover,  in  presenting  a  new  program  to  the 
(ieneral  Staff  for  approval,  there  was  some  danger  that  the  op¬ 
position  expressed  earlier  by  the  staff  might  on  a  second  occasion 
prove  more  formidable.  This  was  especially  mi  since  the  hectic  luror 
which  had  prevailed  at  headquarters  in  Washington  during  the 
ii  r>f  1 1 w*  uwk s  of  the  war  had  somewhat  subsided. 

The  boiling  Mission  had  a  remarkable  opportunity  to  shape  the 
content  of  and  give  direction  to  the  doctrine  ot  air  power  in  the 
United  States.  To  say  that  the  mission  failed  to  make  the  most 
o|  this  opportunity  is  to  east  no  discredit  upon  the  individuals  in 
the  group.  Their  assigned  objective  was  to  determine  the  host  pos¬ 
sible  types  of  aircraft  for  production  m  the  United  States.  The 
mission  accomplished  this  objective.  At  the  meeting  of  91  duly 
1917  the  boiling  group  .selected  four  major  types  of  Allied  air¬ 
craft  for  use  I iy  the  Aid'.  They  designated  the  British  Del lavi- 

(Vm  iI  ill  "  111.-  r,..!!iii_.  Aeronautic  d  Commission,-'  study  ami  research  data 
c*. .  d  tor  Vid.  /.  , -Ii  p.  i\,  I  lid.  A  S,.  VI  I  ,  1  *» 1 0.  N.\,  VV  W  I  ( Irfrn.  Uncords,  A.S. 
i  I  li.Ti.rd-,  U,I\  S'  ( ii.iT.  ll's  n  t r..«pee! i'. .  -uit<  ntiim  in  1911  (hat  the  Uriti-.h  in 
|  1 1 ;  id  iri'i.v.  wended  a;;. dust  Im.idii  •; .  is  "<.f  but  little  value"  is  not  supported  hv 
t,.r  i  wd<  a. ■<-  of  ISI.,  iirdndiiijr  his  .-an  r.  ports.  See  allow*,  p.  52  n.  2 1,  p.  5(i  n.  fill. 
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land,  the  DH-4,  as  the  best  aircraft  for  observation  and  day- 
bombing  available  for  quantity  production;  as  fighters  they  chose 
the  British  Bristol  and  the  French  SPAD,  and  the  Italian  Caproni 
was  singled  out  to  serve  as  a  long-range  night-bomber.84 

Since  there  is  no  question  of  the  integrity  of  the  individuals  in¬ 
volved,  it  may  reasonably  he  assumed  that  they  based  their  selec¬ 
tions  of  aircraft  on  the  best  available  technical  and  tactical  data. 
How  difficult  it  sometimes  was  to  obtain  such  objective  evidence 
will  be  shown  in  a  subsequent  chapter.  But  in  this  instance  the 
decision  to  rely  upon  the  British  for  three  of  the  major  types  is 
attributable  to  several  factors  extraneous  to  effectiveness  in  com¬ 
bat  or  technical  considerations.  When  the  Bolling  Mission  arrived 
in  London,  the  whole  question  of  proprietary  interests  was  at  fever 
pitch.  Allied  manufacturers’  agents  had  offered  to  license  indi- 
vidual  concerns  in  the  United  States  at  substantial  fees.  The  War 
Department  as  the  ultimate  purchaser  decided  to  deny  all  such 
payments  in  principle  and  to  deal  directly  with  the  Allied  govern¬ 
ments.  As  soon  as  the  Bolling  negotiations  began,  the  British 
government  expedited  the  selection  of  types  by  saying  in  sub¬ 
stance:  we  shall  talk  production  now;  let  royalties  wait  until  after 
the  war.  The  French,  on  the  other  hand,  insisted  on  working  out 
the  details  of  payment  before  initiating  the  production  which 
would  help  win  their  war  for  survival.85 

While  the  question  of  royalties  probably  contributed  something 
to  the  mission’s  decision,  there  were  some  less  tangible  influences. 
According  to  the  testimony  of  one  military  observer  commenting 
on  conditions  in  France  immediately  following  the  Bolling  Mis¬ 
sion’s  report,  aircraft  production  was  ‘‘terribly  demoralized.”  Of¬ 
ficers  from  the  United  States  were  reported  as  believing,  possibly 
erroneously,  that  some  individual  manufacturers  exercised  so  much 
political  power  in  the  Chamber  of  Deputies  that  they  could  deter¬ 
mine  the  selection  of  aircraft  for  the  French  army.  This  lack  of 
“grip  at  the  top,”  which  was  expressed  during  the  latter  part 
of  1017  in  idle  aircraft  factories  or,  even  worse,  in  production 
of  obsolete  types,  must  be  taken  into  consideration  when  weighing 

dt.  Testimony  of  Col.  K.  S.  (lorrell,  U’ur  Expemlitiirrs,  I!ou<e  I  leariiurs,  fill  Con;;. 
I  Sr--s.#  Serial  2,  |*t.  li,  l  Ail*;.  HU!),  pp.  211  ff. ;  (iorrcli,  I  hr  M  insure  of  A  mvrlnt's 
H'or/#/  Mar  A  rronaulval  Effort ;  uni  Sweet  vr,  'I  hr  Amrrimn  Air  Si-rx'irr.  ]>.  II. 
The  comphde  rrlianee  of  tlu*  l  nited  States  upon  tin*  Allied  aircraft  tvpes  selected 
l  >'  the  It'dliiiLf  Mi-sion  belies  I.loyd  (»cor>re\s  eharire  that  manufacturers  in  the  t’.S. 
refused  to  accept  Allied  designs  since  this  would  hive  hern  a  reflection  on  American 
‘’inventiveness."  See  David  I.loyd  (leorjre*  H  ue  Mmioirg  (fi  vnls.;  Roston,  l  ittle, 
Drawn.  I fl-f-i  d?j,  ir»|.  See  al>»  1 1  n ,rh«- -  Report,  2~>  Oct.  1D1S,  p.  750  12. 

■  i“>.  Sec  Chirred  TcsUnnxiy,  p  211,  cited  above,  n.  dt. 
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t lie  elements  involved  in  the  decisions  of  the  Bolling  group.38 

The  reports  of  the  Bolling  Mission  did  not  elaborate  or  explain 
in  detail  all  the  elements  contributing  to  the  decisions  on  design. 
There  was  little  time  for  explanations.  Only  35  days  elapsed  be¬ 
tween  the  day  the  mission  reached  England  and  the  date  of  the  final 
report.  During  that  period,  members  of  the  mission  visited  fac¬ 
tories.  conferred  with  military  leaders,  and  studied  sample  aircraft 
in  three  different  nations.  When  the  decisions  of  the  meeting  in 
July  finally  were  made,  the  mission  hud  completed  its  assignment. 
Its  members  did  not  return  directly  to  the  United  States,  but  ap¬ 
plied  themselves  individually  to  some  of  the  many  other  tasks  which 
were  everywhere  crying  to  be  done  in  preparation  for  the  arrival  of 
the  great  hordes  of  soldiers  from  across  the  Atlantic.37 

Officials  in  the  United  States  generally  assumed  that  the  report 
received  from  the  Bolling  Mission  would  unleash  the  productive 
capacity  of  the  nation  to  create  aerial  flotillas  capable  of  sweeping 
the  (iermans  from  the  skies.  But  during  the  spring  and  summer 
of  1  1)17  the  military  authorities  directed  no  effort  toward  establish¬ 
ing  an  effective  organization  to  continue  making  the  decisions 
begun  by  the  Bolling  Mission.  Here  is  evidence  of  their  failure  to 
appreciate  at  that  time  the  dynamic  nature  of  aircraft  design. 
Breezing  design  at  one  point  for  any  prolonged  length  of  time 
would  resu"  in  producing  obsolete  aircraft,  a  liability  in  combat. 
When  the  Bolling  decisions  were  made  this  was  not  fully  under¬ 
stood  if,  as  is  doubtful,  it  was  recognized  at  all.  The  realities  of 
combat  were  to  drive  the  point  home  all  too  clearly. 

At  the  end  of  July  the  Bolling  Mission  with  the  unanimous  vote 
of  all  the  Allies  selected  the  French  SPA1)  as  one  of  the  two  best 
available  fighters  in  Europe.  During  the  second  battle  of  Verdun 
in  August  1017,  enemy  innovations  made  the  SI’AD  obsolete.  Be¬ 
rm!  e  of  delays  on  the  part  of  the  French  authorities,  the  sample 
SPAI)  which  the  Bolling  Mission  had  ordered  as  the  starting  point 
for  the  production  of  fighters  in  the  United  States  had  not  left 
France  at  the  time  it  became  obsolete.38  And  this  instance  was  by 
no  mi  ans  an  isolated  one.  Less  than  48  hours  after  the  Dutch  air- 

Transcript  of  testimony.  Col.  S.  I).  Waldon  before  special  meeting  of  the  Air- 
•:  i f t  Hoard,  S  IVh.  19I\  N.\,  HAP  Executive  Office  Files,  Hox  55,  33-l.H  Aircraft 
P  •  rd.  The  H  \P  Executive  Other  Piles  are  hereafter  cited  as  HAP  Exec. 

•  17.  The  Hollini;  M  Psion  formally  dissolved  .11  July  1917,  and  the  members  worker! 
p»:idr:itl\  thereafter.  The  language  of  one  report  made  on  4  Sept.  1017  does 
i ii  itr,  however,  that  it  was  compiled  b\  more  than  one  member.  Sec  NA,  HAP 
it  it  H<>\  21,  152.1  (' iproni  History. 

.  li  >rre!l,  "What,  No  Airplanes?’*  See  also  Copy,  C«;l.  S.  D.  Waldon  to  Mnj. 
li  S.  Marti!;,  5  Sept.  1917,  NA,  HAP  Hist.  Hox  25,  452.1  SPAI)  file. 
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craft  designer  Anthony  Fokker  first  saw  the  principle  of  propeller 
deflector  plates  on  a  captured  French  aircraft,  he  worked  out 
his  subsequently  famous  synchronous  interrupter-pear  for  firing 
machine  fjiiiis  through  a  propeller  arc.  While  it  is  obvious  that 
tins  device  required  somewhat  more  time  to  put  into  production 
than  to  conceive  initially,  the  implication  of  a  rapid  flux  in  design 
is  self  evident.”'1 

I*y  the  end  ol  the  summer  < >1  1017  Colonel  Foiling'  had  come  to 
recognize  the  importance  of  chanp.es  in  desipn  as  a  factor  in  main¬ 
taining  superiority  m  the  air.  lie  fell  that  the  French  and  British 
had  a  decided  advantage  over  the  I  mted  States  in  their  proximity 
to  the  tipht  inp;  front.  Changes  evolved  in  actual  combat  could  he 
hurried  home  and  introduced  as  modifications  on  aircraft  under 
construction,  all  within  a  matter  of  hours  or  days.  To  do  the  same 
for  the  l  nit ed  States  involved  delays  of  weeks  and  even  months. 
The  SI’AI)  may  have  been  in  Colonel  Bolling’s  mind  when  he  sub¬ 
sequently  w  rote,  “The  whole  complexion  of  the  air  situation  may 
he  said  literally,  and  without  exaggeration,  to  he  capable  of  change 
overniiyht.  due  to  some  improved  design  .  .  1,1  rl'hus  the  colonel 

recopni/ed  the  importance  of  changes  in  design  hut  failed  to  offer 
any  specific  recommendations  conecrninp  ways  and  means  of  meet- 
inp  the  situation. 

Lieutenant  Colonel  Virpinius  F.  Clark,  one  of  the  two  aero¬ 
naut  ical  engineer,  in  the  Bollinp  Mission,  also  saw  the  constant  and 
rapid  chanpes  in  the  design  of  aircratt  on  the  front  in  Kurojie. 
'S  it,  like  Colonel  Bollinp.  la1  pave  little  indication  that  he  ap¬ 
preciated  the  need  for  a  system  which  would  keep  aircraft  on  the 
production  line  in  pace  w  ith  changes  in  design  at  the  front.  Before 
ret urninp  to  the  l  nited  States  to  assume  a  responsible  position  in 
the  army's  organization  for  aircraft  engineering,  the  colonel  re¬ 
ported  the  conclusions  he  had  reached  after  studying  the  problem 
of  thi'  aerial  weapon  in  Kurope:  “1  believe  that  probably  the  most 
important  influence  on  the  conduct  of  war  is  the  proup  of  men 
held  responsible  for  deciding  which  types  will  be  built  and  supplied 
to  the  forces  in  the  field. ’’  11 

20.  A.  II.  (I.  1  tikKcr  and  H.  (iniild,  I!  if  in;/  but  rhmnn  (NVw  York,  Henry  Holt, 
rli  «p.  xiii  juts,  ini,  esp.  p.  121;  and  (\  (I.  (irrv,  Tin  History  <tf  Coml'iit  . lir - 
fftinm  ( YnrtlificM,  Yt.*  Norwirh  l Anver  itv,  1011).  p.  I». 

t\  MuMin lt  mrsN.ip*  of  1  Sept.  1*H7,  qiintrd  in  A.  H  (Irejrir,  “History  of  tin*  Cap 
rorii  Hip!  m«-t"  1010.  HA  I  *  Hist.  Hn\  21,  lr>2.  1  ('aproni  History. 

VI.  It.  ('ol.  V.  1‘.  (lark.  ’Mind  Keporl  o;i  tin*  1‘resent  Status  of  Military  Air- 
pi.  iii'-s  (hr  Western  Hattlefront  i>t'  Kurope,"  12  Sept.  1017,  NA,  H  A 1 1  Hist. 

I>e\  2",  (“>2.1  Airplanes  nlonpr  the  W  estern  1  ror.t. 
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Colonel  Clark  saw  the  problem  as  a  selection  of  types  to  he  fol¬ 
lowed  by  production.  His  recommendations  as  to  the  method  of 
making  this  selection  confirm  the  suspicion  that  in  Ins  conception 
of  the  problem  he  visualized  the  choice  as  a  single  act  rather  than 
the  first  of  a  long  series  of  decisions,  each  concerning  a  change  in 
design  necessary  to  keep  pace  with  the  enemy.  The  group  of  men 
responsible  for  making  decisions  as  to  types  of  aircraft  should  in¬ 
clude',  Colonel  Clark  believed,  individuals  representing  a  variety  of 
points  of  view  in  such  fields  as  operations  in  combat,  maintenance 
at  the  front,  design  of  aircraft,  engineering  and  manufacturing. 
This  attitude  showed  that  Colonel  Clark  expected  decisions  to  he 
made  using  information  based  on  a  wide  range  of  activities,  but 
the  information  was  to  come  from  the  past  experience  of  the  men 
making  the  dcci'ions  rather  than  from  any  continuing  system  for 
the  orderly  accumulation  of  data. 

Subsequent  events  were  to  demonstrate  the  futility  of  relying 
upon  "experience*’  rather  than  continuously  accumulating  data 
from  every  quarter  as  a  basis  for  decisions  concerning  changes  in 
the  design  of  aircraft.  At  the  end  of  1!)17  there  were  few  in  author¬ 
ity  who  appreciated  this  principle,  and  the  Bolling  Mission  broke 
up.  leaving  behind  it  no  more  than  a  rudimentary  organization 
to  perform  the  function  of  gathering  information  (about  enemy 
d  vi  lopment',  new  tactical  applications,  problems  of  maintenance, 
possible  exploration  of  advances  in  science  and  capabilities  of 
pi  i .duct ion  )  and  the  function  of  making  decisions  (initial  selection 
of  new  types,  introduction  of  changes  in  design,  modifications,  and 
similar  matters).  During  the  remaining  months  of  the  war  there 
gradually  emerged  an  increasingly  clear  conception  of  the  situa¬ 
tion  faced.  As  the  problem  found  definition,  organizations  were 
imprnvi'ed  to  meet  the  need. 

The  coming  of  war  found  the  I’nited  States  lacking  in  two  ele¬ 
ments  r- sen  I  ial  to  the  successful  exploitat  ion  of  the  aerial  weapon  : 
a  doc*  rme  or  statement  of  the  mission  expected  of  the  aerial  weapon 
and  a  knowledge  of  the  specific  types  of  aircraft  required  to  imple- 
n c.  nt  that  mission.  For  good  or  ill,  a  doctrine  was  formulated  from 
the  misinterpretation  of  Kibot’s  cable  and  the  obiter  dictum  of 
the  Bolling  reports.  By  the  end  of  11)17  the  necessary  decisions  as 
to  types  had  been  made,  and  manufacturers  in  the  United  States 
were  in  various  sbages  of  preliminary  planning  for  large-scale  pro¬ 
duct  ii  m. 

At  the  end  of  1  *>17  the  problem  of  mass-producing  aircraft 
mi-,  id  seem  to  have  been  half  mastered.  Actually  the  obstacles  to 
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production  were  only  beginning  to  appear.  Design  of  aircraft  was 
riot  only  unstable  but  far  less  static  than  the  design  of  any  other 
weapon  military  men  had  ever  before  encountered.  Only  slowly  did 
the  officials  responsible  for  manufacturing  aircraft  in  the  United 
States  come  to  recognize  that  the  dynamic  nature  of  design  in  the 
field  of  aeronautics  imposed  unusual  difficulties  on  production.  To 
overcome  these  obstacles  would  require  an  organization  to  assemble 
information  and  an  organization  to  make  decisions.  Until  these 
organizations  could  be  contrived.  General  IVrshing’s  armies 
marched  without  adequate  air  cover,  and  no  American  bombers 
threatened  German  industries. 


t 


Chapter  IV.  Organization  for  Decision 


()s  the  fighting  front  the  opposing  air  forces  struggling  for 
supremacy  introduced  innovations  almost  daily.  Some,  like  the 
1’okki.T  synchronizing  gear,  resulted  in  revolutionary  changes. 
Others  merely  increased  the  margin  of  performance,  giving  one 
-,ide  or  another  the  advantage  in  speed,  rate  of  climb,  ceiling,  range, 
pay -load,  or  some  other  such  performance  characteristic.  The 
course  of  technological  advance  was  never  a  straight  line;  the 
process  was  a  continual  series  of  trials  and  errors.  When  one  side 
appeared  on  the  front  with  an  aircraft  of  superior  characteristics, 
the  other  had  to  de\ise  design  changes  in  both  existing  production 
models  and  experimental  aircraft  for  effective  countermeasures. 
Each  change  in  design  involved  a  decision.  Each  decision,  based 
on  the  best  information  available,  was  a  gamble  that  the  design  or 
alteration  selected  would  prove  to  be  one  which,  in  happy  conjunc¬ 
tion  with  other  such  selections,  would  yield  an  aircraft  superior  to 
that  of  t he  enemy. 

The  agency  charged  with  making  decisions  regarding  design 
and  production  of  air  weapons  during  World  War  I  was  certain  to 
carry  a  heavy  burden  of  responsibility  for  the  success  or  failure 
of  aircraft  at  the  front.  And  no  matter  what  form  this  agency  might 
assume,  to  ensure  the  production  of  superior  aircraft  would  require 
an  administrative  mechanism  skillfully  devised  to  perform  a  com¬ 
plex  series  of  differentiated  functions.  During  1917  and  1918  such 
a  decision-making  organization  did  evolve.  But,  in  order  to  under¬ 
stand  the  evolution  of  this  organization,  a  general  knowledge  of 
the  over-all  administrative  structure  for  aviation  in  the  United 
States  is  indispensable ;  and  before  any  further  attempt  is  made  to 
analyze  the  decision-making  problem  it  is  necessary  to  digress 
somewhat  to  review  the  wartime  relationship  between  the  Signal 
Corps  and  several  independent  governmental  agencies  directing 
the  production  of  aircraft. 

When  the  United  States  entered  the  war  in  Europe,  two  factors 
complicated  the  problem  of  developing  a  force  for  aerial  combat. 
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First,  t lie  existing  organization  within  the  Signal  Corps  was  far 
too  small  and  inexperienced  to  cope  with  the  many  difficulties  sud¬ 
denly  eoni  routing  it ;  and  second,  independent  agencies  outside  the 
corps  were  already  performing  some  of  the  functions  involved  in 
expansion.  I  hus  from  the  outbreak  of  war  the  Signal  Corps  faced 
not  only  a  staggering  problem  of  expansion  but  also  the  necessity 
ot  accept  mg  responsibility  for  the  activities  of  agencies  over  which 
it  had  little  or  no  control.  An  appreciation  of  this  situation  goes 
tar  toward  explaining,  if  not  excusing,  the  failures  which  blighted 
the  aviation  program  throughout  the  war. 

Th, ^Aviation  Section  of  I  he  Signal  Corps  in  the  early  months 
"i  consisted  ot  a  tew  dozen  pilots,  mostly  ill  the  field,  and  a 

mere  handful  of  stall'  officers  Rationed  in  Washington.  Fpon  this 
tin\  gioup  m  the  capital  till  the  entire  burden  ot  planning  the 
aviatmn  program  of  the  nation.  Since  this  small  stall’  was  obviously 
taiia_\  overwhelmed  with  the  task  of  planning  for  airfields,  per. son - 
neh  and  training  as  well  as  with  the  myriad  other  details  of  the 
enterprise,  it  is  not  surprising  that  leadership  in  the  matter  of 
production  fell  into  other  hands  -  at  first,  those  of  the  National 
Advisory  Committee  for  Aeronautics  (NACA). 

Congress  created  the  NACA  in  March  to  promote  the 

gnm  tli  ot  av  iation  in  (lie  l  nited  Stales.  Its  prescnCduv  function 
m.J\C'  it  tne  nation  s  leading  orgamzal  mu  tor  i undaiiiental  research 
in  uci  od\ mimics,  but  at  the  time  ot  its  creation,  in  the  form  of  a 
rider  on  a.  naval  appropriations  bill,  the  NACA  was  but  little  more 
than  its  title  implies,  an  advisory  organization.  Its  powers  and 
functions  were  sufficiently  broad  and  vague  to  allow  participation 
in  almost  any  aspect  ot  the  development  of  aviation.1 

When  war  approached,  officials  ot  the  NACA  showed  com¬ 
mendable  initiative  in  obtaining  statistics  on  production  from  air- 
1 1  a 1 1  and  engine  niunutuclurcrs  to  use  as  a  basis  for  planning.  In 
t  lie  absence  ot  any  large  scale,  comprehensive  survey  by  the  Signal 
t  orjis  the  NA(  A  statistics  on  production  were  invaluable  as  a 
point  ot  departure  tm  all  subsequent  procurement.  Laudable  as 
this  display  oi  initiative  may  h  ive  been,  it  undoubtedly  contributed 
to  the  cleavage  winch  later  developed  between  production  and  op- 
eiatioiis.  1  he  NA(  A  was  legally  responsible  to  no  one  hut  the 
President  and  quite  beyond  ellcctive  control  by  the  Signal  Corps. - 

1-  1  (<r  -i  rrvrdi’i-  an o I \  *o  of  tin-  >  \(  ,\  in  relation  In  tin-  (levcln|>nu*nl  of  n'ili~ 

1  .rv  .lir^nfl.  m-.*  V  W  I  li-lorir  .1  Slu.lv  No.  .V.  "Mat, -riot  He-, -arch  and  Dcvolop- 
:.m  ■  in  tin  Army  \ir  trim  l:>I  I  Iff,,"  \,,v.  l!i|,i,  A.';-'  Archive. 

-  ^  l'-'  ■h.'ii’M  It .  .  >rt  tin  X  ■i/iiiinl  .lil-'i.\--rij  t  'uiniuith  c  for  ./ i  ronaitfics 
(  W  ,  lii:i_'t,i:i,  t i I’l  l,  l!U(iV.  ni>  !i  J.i. 
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Soon  after  the  declaration  of  war  the  rather  informal  activities 
of  the  NACA  in  planning  for  production  were  supplemented  by  a 
somewhat  more  formal  but  nonetheless  “advisory”  group.  In  May 
1917  the  National  Defense  Council,  itself  an  advisory  organiza¬ 
tion,  established  an  Aircraft  Production  Board  charged  with  co¬ 
ordinating  the  designs  for  army  and  navy  aircraft  and  engines 
in  addition  to  cooperating  with  the  military  services  to  remedy 
difficulties  in  production.  The  Aircraft  Production  Board,  led  by 
1 1.  K.  Collin,  an  executive  from  the  automotive  industry,  picked  up 
where  the  NACA  group  left  off  in  an  effort  to  rationalize  the  prob¬ 
lem  of  aircraft,  production.  The  board,  like  the  NACA  group 
before  it,  was  staffed  with  civilians  whose  only  authoritative  chan¬ 
nel  of  command  to  the  Signal  Corps  lay  through  the  Secretarv  of 
War.3 

The  Aircraft  Production  Board  recognized  that  efficient  inass- 
produclion  of  aircraft  would  require  standardization  wherever  pos¬ 
sible.  Standardization  implied  prior  agreement  between  the  army 
and  the  navy  as  to  the  types  of  aircraft  to  be  produced.  Therefore, 
the  Joint  Army-Navy  Technical  Board,  described  in  an  earlier 
chapter,  was  formed  in  May  1917  to  achieve  this  agreement.  The 
technical  board,  supposedly  representing  some  of  the  best  qualified 
aviators  in  the  two  services,  was  originally  charged  with  selecting 
types  of  aircraft  and  making  sure  that  designs  were  coordinated 
and  common  specifications  drawn  up.  This  function  gave  the  tech¬ 
nical  board  final  control  over  the  effectiveness  of  aircraft  sent  to 
tla  front,  but  the  board  was  directly  responsible  to  the  secretaries 
of  War  and  Navy  rather  than  to  the  Signal  Corps. 

The  Defense  Act  of  1910  endowed  the  Chief  Signal  Officer  with 
i V'pon'ihility  for  the  development  of  aviation  for  the  army,  but 
i:i  wartime  the  chief  found  that  he  was  dependent  upon  organi¬ 
zation'  outside  the  scope  of  his  authority.1  This  situation  developed 
from  the  failure  of  the  Signal  Corps  to  take  the  initiative  in  or¬ 
ganizing  to  meet  the  exigencies  of  the  national  crisis. 

h  •*  i  !:«•  \  ire  rift  Production  Hoard,"  I'roc*  r<fin</s  <>f  the  Acad,  of  Pol,  Sri.,  ?, 
No.  t  (Feb.  I9IS),  j(!  1.  Tin-  Aircraft  Production  Hoard  was  established  by  a 
r»--oIi;t i"M  of  the  National  Defense  Council,  Hi  May  19 IT.  See  also  A.  Swcctser, 
lh>'  A  mi  riean  Air  nice  (New  York,  I).  Appleton,  1919),  chap.  iii.  for  a  brief 
description  of  the  board.  There  is  no  rsh.tin;;  definitive  study  of  the  hoard,  but  sec 
type.eript,  “History  of  the  Hurc.au  of  Aircraft  Production,”  1919,  Wright  Field 
I  led.  Oilier  File.  See  also  \V.  F.  Willoughby,  f/ovt  mount  Orannhat ion  in  H’ur  Time 
<in*/  Af‘>  r  (New  York,  D.  Appleton,  1919),  pp.  ’Ml  ■">. 

1.  National  Defense  Act,  IW  Mat.  lfi(»,  Sect.  Id,  -1  dune  191fk  The  NACA  Annual 
lAl  >rt.  1917,  pp.  P»- IT,  accepts  full  responsibility  for  originating  the  plan  to  put 
production  under  an  agency  outside  the  War  Department. 
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After  five  months  of  war,  during  which  time  responsibility  for 
the  program  had  remained  uncertain  and  divided  among  several 
agencies,  the  Chief  Signal  Officer  formed  an  Equipment  Division 
as  one  of  the  operating  organizations  of  the  Aviation  Section.  This 
new  division  was  to  unify  and  coordinate  the  several  organizations 
then  rather  loosely  related  in  the  program  of  aircraft  procurement. 
To  this  end  a  member  of  the  Aircraft  Production  Hoard  was  com¬ 
missioned  and  transferred  to  head  the  new  establishment.  Ear  from 
unifying  the  organizations  already  in  existence,  however,  creation 
of  the  Equipment  Division  only  increased  the  diversity  of  author¬ 
ity :  instead  of  passing  into  extinction  the  Aircraft  Production 
Hoard  continued  to  operate  with  diminished  functions.  Finally,  in 
October  1917  Congress  regularized  the  position  of  the  Aircraft 
Production  Hoard  by  redesignating  it  the  Aircraft  Hoard  and 
giving  it  t he  power  to  ad\  i>e  the  army  and  navy  on  matters  of  pro¬ 
duction.  \\  hi le  this  board  enjoyed  a  greater  legal  authorization 
than  its  predecessor,  the  Congressional  action  had  done  little  to 
unir  control  of  the  program. 

Without  an  effective  organization  for  making  decisions,  produc¬ 
tion  of  aircraft  on  a  large  scale  failed  to  materialize.  The  promised 
squadrons  which  were  to  bring  the  Allies  unquestioned  superiority 
in  the  air  were  nowhere  to  be  found.  In  fact,  during  the  first  three 
months  of  191S,  production  could  scarcely  be  said  to  have  begun, 
let  alone  to  have  attained  the  goals  established. 

This  shocking  situation  provoked  a  series  of  investigations,  in¬ 
cluding  one  by  a  Senate  committee  and  another  by  agents  of  the 
Department  of  Justice,  which  subjected  the  failures  of  the  pro¬ 
gram  to  widespread  popular  criticism  and  led  to  important  reor¬ 
ganizations.'  A  preliminary,  half-measure  reform  in  April  which 
grouped  the  aviation  activities  of  the  Signal  Corps  under  a  single, 
semiautonumous  head  reporting  to  the  Chief  Signal  Otliecr  failed 
to  achieve  effective  unification  of  command.  During  the  following 
month  President  Wilson  used  the  emergency  powers  granted  him 
under  the  Overman  Act  and  authorized  a  completely  new  establish¬ 
ment  lor  aviat  ion. 

The  President's  Exeem./e  Order  of  90  May  1918  created  two 
separate  organizations  to  carry  out  the  wartime  program.  As  an 
initial  step,  the  President  removed  the  Signal  Corps  from  all  fur- 

For  rin  nn  siysis  <>f  the  sever*!  aircraft  invent itra l sec  I,  A.  Hock,  “In- 
*» t  _r.it i  a:  d  ;?a  'vm|»ilr;l  in  jircpanBiun  « •  f  ‘tmly*  Sept.  1  U'»,  N  \,  BAF 

i!i.t  Box  H,  Ii:  .«•  i^ntioos,  (ii-m»rnl. 
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1 1 1  e  r  participation  in  the  aviation  program.0  In  spite  of  the  many 
difficulties  that  had  been  encountered  as  a  result  of  the  lack  of  cen- 
t  rail’/  id  control  over  the  program  President  Wilson’s  executive  or¬ 
der  still  did  not  unify  production  and  operations  under  one  head. 
Apparently  the  tradition  or  practice  of  separate  control  over  pro- 
dueth-ii  on  the  one  hand  and  operations  on  the  other  proved  too 
strong  to  break  down.  In  place  of  a  centralized  agency  within  the 
War  Department  for  all  functions  of  aviation,  the  President 
i  :  t  ate.  1  two  coequal  agencies.  The  Division  of  Military  Aeronautics 
(  DMA!,  under  a  military  head,  assumed  responsibility  for  person¬ 
nel,  training,  and  requirements;  the  Bureau  of  Aircraft  Produc¬ 
tion  (BAP),  under  a  civilian  head,  dealt  with  the  problems  of 
production. 

The  reorganization  of  May  1918  sinr  lified  the  problem  of 
e-nili  oiling  the  program  for  aviation,  but  simplification  did  not 
mean  solution.  The  opposing  halves  con:  ued  to  find  it  difficult  to 
resolve  their  opposite  interests  until  late  in  August  1918  when 
President  Wilson  appointed  the  civilian  head  of  BAP  as  a  Second 
A  sistant  Secretary  of  War  and  designated  him  Director  of  the 
Air  Service  to  supervise  both  BAP  and  DMA.  Although  this  step 
had  an  important  hearing  upon  the  postwar  organization  of  the 
air  arm,  it  came  too  late  to  have  any  real  unifying  effect  during  the 
v.ar.  The  man  cho-en  to  till  the  position,  J.  D.  Kyan  of  Anaconda 
(‘upper,  .spent  the  larger  part  of  his  incumbency  traveling  in 
liurope  to  familiarize  himself  with  the  situation  there.  The  Aimi- 
•dua  and  the  end  of  the  war  came  before  lie  could  eil’ect  substantial 
re.  irganizut  ions. 

Whatever  savings  in  administrative  overhead  and  elimination 
of  duplicate  functions  may  have  been  accomplished  by  the  re¬ 
organizations  of  May,  the  creation  of  two  mutually  independent 
bureaus  did  nothing  to  improve  or  simplify  the  problems  involved 
in  the  slice! ion  of  aircraft.  The  new  bureaus  had  no  sooner  been 
established  than  conflicts  occurred  over  decisions  on  designs.  The 
directives  of  the  new  bureaus  purposely  left  this  point  vague  so 
that  the  proper  division  of  technical  decisions  might  evolve  from 
experience.7  After  a  year  of  war  it  would  appear  to  have  been 

<>  Kv.ort  of  Chief  Siirnal  Officer  and  Heporl  of  Hureau  of  Aircraft  Production, 
.  t  It* >rts  ■■/  th‘  W  ir  l)(i>artnunt,  1!>18,  /,  P'75,  1P)7.  See  aI>o  A  A  f  Historical 
S  t  i :  \  \  \c.  J5,  “Organization  <»f  Military  Aeronautics;  1007-  t  p.  d-,  liUi,  AAF 

A  •  ■  li.  vo. 

7.  I.'ci  ort  of  Dirtetor  of  Military  Aeronautics,  .-hmudl  Jivjiurt*  vf  the  U  or  De- 
r<  .  •;:ii  n‘  1:1  K  MV*. 
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rather  late  to  delay  any  in i't  1  ler  the  determination  of  this  most 
critical  policy  of  the  whole  program. 

The  War  Department  recognized  that  the  problem  of  responsi¬ 
bility  for  the  selection  of  types  of  aircraft  was  of  the  utmost  im¬ 
portance.  In  fact,  the  annual  report  of  the  Director  of  Military 
Aeronaut ic-  m  11)18  singled  out  this  question  for  special  discus¬ 
sion  : 

An  early  defect  discovered  in  the  reorganization  developed 
when  there  appeared  to  he  inadequate  liaison  between  t lie 
Itureaii  of  Aircraft  Production  and  the  Division  of  Mili¬ 
tate  Aeronaut  ies.  One  was  responsible  for  the  product  mu 
of  airplane-,  the  other  for  their  opera!  ion  and  military  efli- 
e:ciiev.  T  he  method  o!  select  my;  a  tvpc  to  put  into  produc¬ 
tion  and  the  final  decision  whether  any  airplane  produced 
was  suitable  for  its  military  purpose  or  not,  was  undeter¬ 
mined.  The  -.dilation  ot  two  -ets  oi  officials  with  equal  au¬ 
thority  in  i !  a  i  r  re-peel  i  vc  fields  of  act  ion.  ncii  her  responsi¬ 
ble  I  o  !  hr  o'  her,  a  t  once  den  ion. -t  rat  i'd  that  neither  could  he 
held  for  the  tin  d  production  of  an  acceptable  airplane  for 
the  front." 

Not  until  \  month-  afb  r  the  I'uit.d  Mates  entered  the  war  did 
an  ord'u  A  method  'or  .oit  liori/.mg  changes  in  design  ajjpear  man¬ 
datory  to  tin*  military  officials,  and  when  they  finally  recognized 
i  !  l  1  s  1  it  v,  tiie  need  tor  a  solution  i..  d  become  urgent.  Remedial 
action  of  a  permanent  eharaeter  was  imperative  it  manufacturers 
in  the  Ended  Slate-  were  to  avoid  turniny  out  obsolete  aircraft 
which  were  uor-e  than  u-elc.-.-  at  the  front.  A  .-cries  of  wrong  de- 
ci-ion-  about  aircraft  design  miyht  conceivably  result  in  a  loss  of 
superiorilv  in  'lie  air  sufficient  to  lo-e  the  war.  None!  neless,  the 
act  ion  I  a  ken  was  hast  v.  e\  pediei  it,  and  haphazard  nl  best.  Existing 
organization-,  each  established  for  other  purposes,  were  turned  to 
ta-k-  for  which  they  were  un-uitid.  Among  the  mo-t  inqiortant  of 
tlie-e  organizations  wa-  the  Joint  Army-Navy  Technical  Hoard. 

T  he  board,  established  originally  to  make  final  decisions  as  to 
tvpe-  of  aircraft  and  to  coordinate  the  programs  of  the  army  and 
the  navv,  wa-  supposedly  endowed  with  authority  because  it  re¬ 
ported  directly  f o  t lie  two  secretaries.  lint  gradually  it  1  iceaiue  ap- 
pnreni  t  li.it  “authority”  wa-  no  substitute  tor  lull  information. 
In  Aumi-f  ] !)  1  7  ( iriiirral  I  Vr.-hing  had  eat  iled  t  nun  1'  ranee  that  de- 
la-iou-ol  the  Joint  Armv- Navy  Ti 1  omeal  Hoard  regal  ding  types 


.'VI- 


psM 


4; 
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hi]  diagram  shoeing  the  JANTB  in  three.  stamen  of  its  existence:  first  as 

i  •h.iiry  coordination  hoard  for  the  army  and  navi/;  Inter  as  «  product  inti  vo - 
aa.'i-m  t  >ntrd  Inform  the  BAB  and  the  />  M  A  ;  and  finally  as  a  general  technical 
liaison  ay r nr y  for  the  army  and  navy  air  arms. 
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df  aircraft  “should  not  ho  considered  against  our  recommendation 
as  Ur  believe  that  direct  contact  here  is  essential  .  .  9  Thus  un- 

i h  rmined,  the  position  of  the  Joint  Army-Navy  Technical  Board 
(i,  n  rioraled  steadily  throughout  the  first  half  of  1918.  The  decline 
rc-ulted  in  put  from  want  of  information  and  in  part  from  the 
r<>\\  th  of  other  agencies  better  equipped  to  fulfill  the  decision- 
making  function.  The  activities  of  the  board  during  June  1918 
amply  illustrate  just  how  far  these  two  factors  had  gone  in  under¬ 
mining  the  agency. 

\\ hen  1 1  ic  Chief  of  the  Air  Service,  AKT,  demanded  superior 
aircraft  in  June  1918  to  replace  the  unsatisfactory  types  being 
produced  in  the  United  States,  the  board  proposed  to  send  an  en- 
o  ha  cring  mission  across  the  Atlantic  for  data  on  the  designs  sought 
by  the  AK1V"  The  Director  of  Military  Aeronautics  agreed  to 
t i . ; -  proposal,  since  the  Air  Service  “obviously”  would  he  “at  a 
great  di-advantage”  if  required  to  fight  with  inferior  aircraft.  The 
>i  netirv  of  War  rejected  this  double  plea,  because,  as  he  noted, 
!’,e  I!  -e  in  of  Aircraft  Production  appeared  to  have  the  problem 
of  making  deci-ioiis  on  designs  for  aircraft  well  in  hand."  Officials 
::i  charge  i  f  production,  it  would  seem,  were  determining  the  types 
c!  airmail  sent  to  the  A  HR  'Phe  board,  supposedly  empowered  to 
make  final  deci-ii  ns,  found  its  authority  gone. 

The  mo-t  revealing  indication  of  the  decline  of  the  Joint  Army- 
Vv. y  Technical  Board  soon  followed.  Secretary  of  War  Baker, 
who  a  lit  I  ic  over  a  year  earlier  had  created  the  board  in  conjunction 
with  the  Secretary  of  the  Navy,  now  replied  to  a  memorandum 
from  the  Chief  of  Staff,  “I  do  not  know  what  the  Joint  Army-Navy 
Technical  .  .  .  Board  is  .  .  If  the  hoard  had  once  held  nu- 

•i.  f-.j.v.  IVr-liinjf  <  ,!>!,.  So.  TO.  I  August  1017,  NA,  BAP  Hist.  Box  20,  452.1 
I* r ■  *"!  A i r«* r rt it .  IYr> .June's  specific  mention  of  the  JANTB  divisions  belies  the 
*■  c  d  of  i  •’  f'A.tr  author^  who  miner  the  JANTB  to  an  advisory  orpani/.at ion. 

In.  .1  - i.ii t  \rinv  Navy  Technical  Board  to  Secretary  of  War,  8  June  CU8,  AFCK, 
-■»T  \r:i;v  N.c.  y  Joint  Boards.  The  alteration  in  function  and  deeline  in  inc 
j"*rl .ime  n'T-nd  In  tin*  .1  A  Ml’  are  shown  in  two  postwar  publications  which  re- 
fi'-et  the  lui-rd’.  statu  at  the  war's  end  anil  neirlert  its  earlier  role:  The  (ieneral 
S’ ill,  1‘iai.N  Ihvi  imi  1 1  id.  »rieal  Branch,  Monograph  No.  A  Handbook  of  !',<'•>- 
re  Arturos  nf  (I,  It'or  of  i>l7  (Washington.  (IFO,  191*1),  p.  IB,  p\e>  the 
J  A  N  HI  sta'ure  “in  a<Ki-ory  capacity  only”;  Willoughby,  finitrn  m<  n(  Or./.'iiiid- 
f  '•  n  i:>  H’./r  I  t.’ii  /,fol  Aff*r,  p.  o  il,  limits  the  JANTB  ev>-n  more  seriously,  erroiie- 
iy  np»nlin«r  that  it  “lu-ver  p!a\ed  aliV  controlling  part  in  the  formulation  or 
iv  "it  <»f  an  .  i-eraft  j  n>  .* ram."  Sometimes  I  \N  IB  is  referred  to  as  the  Joint 
A::-';  N  i  *.  \  I  erlu.ic  d  Atrrnf.  Board. 

11.  I  ir-t  mil.  to  eorrespnndi nee  in  n.  I  N  above,  Adjutant  (b  ueral's  ( Mticr  to 
J  W  I  I..  >  r>ls ;  see  >d  .o  M.-nm,  !  )i r«  <*t  >r  of  M  ilitary  Aeronaut ics  to  Chief  of 

J  i  J  tine  \i  MU  A  r:;i'  N  i . y  J  *in t  Boards. 

U.  'm  mi  try  : i f  War  Chief  >f  St  i‘T,  la  June  lDI*,  AFCF,  T>tT  Army  Navy 
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thority  because  of  its  close  contact  with  the  secretaries,  that  prox¬ 
imity  now  appeared  to  be  somewhat  diminished.  In  actual  fact  the 
board  had  not  so  much  lost  authority  as  shifted  its  function. 
Created  to  coordinate  decisions  on  design  for  the  army  and  navy, 
the  board  had  been  pressed  into  an  entirely  different  role.  The  tug 
of  war  which  made  an  authoritative  reaching  of  decisions  so  neces¬ 
sary  was  not  between  the  army  and  the  na\  y  but  rather  between  the 
oflicials  controlling  production  of  aircraft  as  against  the  officials 
controlling-  the  use  of  aircraft  in  combat.  While  the  officials  govern¬ 
ing  production  (BAP)  strove  to  turn  out  aircraft  in  quantity, 
those  in  charge  of  operations  (DMA )  were  concerned  with  quality, 
that  is,  aircraft  equal  or  superior  to  those  of  the  enemy. 

Membership  on  the  Joint  Army-Navy  Technical  Board  repre¬ 
sented  the  army  and  navy  rather  than  production  and  operations. 
The  ineffectiveness  of  this  representation  gradually  dawned  on  the 
officials  who  were  hampered  for  want  of  authoritative  decisions 
on  design.  In  one  instance,  the  board  had  attempted  to  cancel  pro¬ 
duction  of  the  three  obsolescent  models  of  aircraft  which  happened 
to  be  precisely  those  upon  which  the  BAP  pinned  most  of  its  hopes 
for  record-breaking,  large-scale  manufacture.  From  the  point  of 
\  ice  of  the  BAP,  any  decision  to  cut  off  production,  even  if  in¬ 
tended  to  prevent  the  manufacture  of  obsolete  aircraft,  was  ap¬ 
parently  considered  unthinkable.  It  was  only  by  a  "lucky  chance,” 
the  Director  of  Production  reported,  that  the  board  had  been 
deterred  from  recommending  cancellation  of  the  three  models,  and 
by  June  1  f)l S  be  bad  come  to  believe  that  the  BAP  should  have 
representation  on  the  board  to  “stop  them  putting  through  recom¬ 
mendations  having  to  do  with  production.”  The  language  of  this 
comment  reflected  the  attitude  of  a  typical  production-minded  of¬ 
ficial  toward  agencies  making  qualitative  alterations  which  im¬ 
paired  quantitative  results.  Adding  BAP  representatives  to  the 
board  might  not  have  stopped  the  changes  in  design  to  the  extent 
expected  by  the  BAP  oflicials,  but  officers  representing  production 
as  well  as  design  certainly  would  man  the  board  more  effectively 
for  the  task  facing  it  than  did  the  original  army-navy  membership. 
Production-minded  representatives  finally  joined  the  Joint  Army- 
Vn,  \  Technical  Board  during  July  191H, 

The  dismission-  about  the  board  during  June  and  July  led  the 
Direelor  of  Produet  ion  to  suggest  that  a  control  board  be  set  up 
ilium  ibalclv  under  flic  directors  of  DMA  am  1  BAP  to  unite  the  two 

■f  '. 'it  tn'.  ,  The  M'-wrt.irv  calUM  it  “the  .Joint  Artnv-Niivv  Technical  Aircraft 
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halves. ,3  Just  lirnv  such  a  board  would  he  any  more  efTective  than 
the  reconstituted  joint  hoard  lie  did  not  explain,  hut  the  suggestion 
is  an  indication  of  the  t riftl-and-error  approach  government  of- 
f’ciais  ii'cd  in  meeting  problems  of  administrative  organization 
for  ]iroilucing  aircraft,  Equally  revealing  is  the  implication  that 
the  differences  pulling  the  DMA  and  lh\  1*  apart  could  he  resolved 
hy  officials  representing  the  two  groups.  The  emphasis  seemed  to 
he  on  the  status  of  the  individuals  suggested  for  membership  or  a 
reliance  upon  personalities  rather  than  upon  the  administrative 
soundness  of  the  svstein.  Sometime  before,  the  Assistant  Director 
of  .Military  Aeronautics,  Col.  II.  II.  Arnold,  had  described  the 
members  of  the  Joint  Armv-Navy  Technical  Hoard  as  “the  only 
practical,  theoretical  and  analvtical  men  in  the  Army  and 
Navy  .  .  The  members  were,  lie  said,  men  ’‘especially  qualified 
to  pass  on  all  designs  and  types  before  they  are  put  into  produc¬ 
tion.”  1 1 

The  reliance  on  ‘‘qualified”  individuals  which  had  prompted  the 
formation  of  the  Hulling  Mission  still  prevailed  in  the  middle  of 
Ni  verthelcss,  the  futility  of  decisions  made  by  boards  not 
constantly  supplied  with  a  stream  of  information  was  fast  becom¬ 
ing  apparent.  No  mailer  how  high  ranking  or  well  qualified  mem¬ 
bers  of  a  board  might  be,  if  they  lacked  a  flow  of  up-to-date  in¬ 
formation  from  the  front  as  well  as  from  industry  their  decisions 
would  run  the  risk  of  being  sterile.  That  is  what  happened  to  the 
Joint  Army  Na\\  Hoard.  Hy  the  time  the  war  entered  its  final 
month  the  board  found  itself  superseded  by  better  informed  and 
bet f er  nrgani/ei i  agencies  within  the  DMA  and  HAH.  The  mem¬ 
bers  voted  to  dissolve.  The  War  Department  rejected  this  move 
,n  the  e\ | a  rf  at  ion  that  the  board  would  provide  a  useful  adminis¬ 
trative  device  for  “joint  consideration  of  aircraft  matters  in  which 
both  .  .  .  of  the  Services  are  interested.” 

The  a"  curies  of  HA  H  ami  DMA  which  a-'Uincd  the  joint  board’s 
:  u  a et  nr i  of  decision  ina king  bv  reason  of  their  greater  ctl ect iveuoss 
1  ni  achieved  this  siipenordv  over  the  JANTH  only  gropingly. 
S,,mi  at  ter  the  reorg  un/at  ion,  the  authorities  oi  the  coequal  DMA 
ami  HAH.  saw  the  dangers  inherent  m  the  uncertain  nature  of 
tl.i.r  laiat  ■  or, 'h  i  p  which  Hresident  Wilson's  executive  order  left 

!  -  M.  W  K  *  * !  1  ■  *  _r;.r  to  \V.  I  1’i.thr,  Id  .him*  l!Ms.  and  JANTB  to  Srcntnry  of 
V.  .1  r.  J  V  .hi!;.  A  !hl  1.7  Annv  N  avy  .1  nii.t  Boards. 

It.  AS « rjsit,  \  t.  Mirr.N.r  «.f  A 1 1 1 1 1  try  A*  r«»u  mt  >' •  t"  Uinvtor  of  Military  Acro- 
•  i :  j : :  •  .  J”  .hil\  I'iis.  AI  CI\  d.'lt.7  Army  \av\  A  *  • .  n  t  Boards. 

!  W.  I *. * 1 1 «■  r  f •>  C  \V.  N.-  ii.  S«  j -t .  BU\  ami  rrply,  11  HU\  A  1C 

i '  ll  7  Anuv  N.tvv  . I o i x ; t  Boards. 


Diagram  of  World.  War  I  Aircraft  Production  Control  Agencies 
Showing  V  ariations  in  Channels  of  Command  and  Liaison 
in  Five  Successive  Phases 
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undefined.  Responsibility  for  results  without  authority  to  con¬ 
trol  the  means  could  not  fail  to  breed  trouble,  and  this  was  borne 
out  in  the  conflict  between  the  two  organizations  over  the  matter 
of  design  changes.  On  the  one  hand,  officers  of  the  RAP,  in  their 
anxiety  to  secure  quantities  of  aircraft,  had  shown  a  tendency  to 
favor  stabilization  of  design,  for  it  was  primarily  the  high  rate  of 
change  which  prevented  the  I'nited  States  from  sending  large 
numbers  of  aircraft  to  Kurope  during  the  early  months  of  191H. 
On  the  other  hand,  this  unwillingness  or  inability  of  the  authorities 
controlling  production  to  recognize  how  important  it  was  to  keep 
the  performance  of  the  army's  aircraft  superior  to  that  of  the 
enemy  by  changes  in  design  troubled  the  Director  of  Military 
Aeronautics  more  than  any  other  single  problem.  A  bare  six  days 
after  the  reorganization  of  May  had  gone  into  effect.  Colonel 
Arnold,  as  Assistant  Director  of  Military  Aeronautics,  expressed 
this  fear  when  he  complained  that  coordination  of  users  (DMA) 
and  suppliers  (RAP)  was  inadequate.  lie  touched  th  •  core  of  the 
problem  in  saying,  “The  Division  of  Military  Aeronautics  must 
control  the  determination  of  the  design  of  the  equipment  with 
which  it  is  to  operate.”  K' 

To  assign  responsibility  for  design  to  the  Division  of  Military 
Aeronautics  in  a  formal  directive  was  all  very  well,  but.  to  try  to 
function  in  line  with  that  directive  was  quite  another  matter.  Kacli 
model  in  production  represented  literally  thousan  Is  of  technical 
features.  Placing  responsibility  for  design  with  DMA  meant  in 
practice  requiring  its  officials  to  decide  among  a  series  of  possible 
variations  for  each  one  of  the  critical  features  comprising  a  given 
aircraft.  Since  the  problem  was  unavoidably  technical,  solutions 
were  devised  by  the  engineers  who  put  aircraft  into  production 
rather  than  bv  officials  who  encountered  the  aircraft  as  a  finished 
product.  '1’he  experience  of  the  industrial  world  was  repeated  in 
the  military  establishment:  technical  decisions  tended  to  gravitate 
into  the  hands  of  the  engineers  actually  working  on  the  project  re¬ 
gard!  e>s  of  where  responsibility  was  placed  by  directive. 

During  the  months  when  the  Kquipmont  Division  of  the  Signal 
('orps  was  responsible  tor  the  development  of  aircraft,  there  had 
been  two  agencies  within  1 1 if  division  concerned  with  design,  the 
Airplane  l  .ngiiieering  Department  held  responsibility  for  develop- 

pi.  ^  . f .  ,,f  Miiil  irv  \ *  r,»n.:u! i*’1*  Pin  .  tor  •  * t  Mil. f  try  Acrn- 

p  ;  '■/  ■  •«.  *'■  .1  mi.  )  S.  o»i  ■  i't  in  A  \  J  lit  t  i-M  I  V  i;.l y  N  n.  _*  i.  j  i  Sm  a  I  'i  >./ 1  /'<'  f  f 

'»•«//  <:/  *} .  I  'm f  ‘  Siam*.  N«».  0>njr  -  ’J-  Auer. 
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ing  “new  and  advanced  models,”  and  the  Production  Engineering 
Department  was  responsible  for  expediting  production,  prepar¬ 
ing  drawings,  and  putting  into  large-scale  manufacture  the  de¬ 
signs  once  they  were  perfected  by  the  Airplane  Engineering  De¬ 
partment.17  But  the  production  engineers  began  to  make  changes 
in  de-ign.  At  first  the  changes  were  minor  ones  introduced  to  speed 
a ■•'•ci ul il v,  but  they  gradually  became  more  and  more  important 
until  the  Production  Engineering  Department  had,  in  the  eyes  of 
the  chief  of  the  Airplane  Engineering  Department,  actually  seized 
“control  of  airplane  design  itself.”  18  The  incident  is  interesting, 
because  it  shows  how  decisions  on  design  tended  to  concentrate  in 
the  hands  of  production  engineers  even  where  directives  clearly 
indicated  the  division  of  responsibility. 

If  the  Equipment  Division  had  had  trouble  in  keeping  decisions 
on  design  out  of  the  hands  of  production  engineers  within  its  own 
organization,  it  is  clear  that  the  problem  was  even  more  difficult 
for  the  authorities  of  the  DMA  who  were  coequal  with  but  never- 
thelcvs  entirely  separate  from  the  BAP.  As  long  as  the  DMA  tried 
to  reach  decisions  on  the  basis  of  the  opinions  which  officers  of  its 
Technical  Section  held  regarding  the  designs  submitted  by  the 
BAP,  the  two  agencies  ran  into  many  difficulties.19  Colonel  Arnold's 
in-isteme,  in  the  first  week  after  the  reorganization  took  place, 
on  the  necessity  of  having  the  DMA  control  designs  underlined  his 
recognition  of  the  nature  of  the  problem  and  the  need  for  a  defini¬ 
tion  of  responsibilities.  Still,  a  practical  solution  remained  to  be 
found. 

I  ndcr  the  reorganization  of  20  May  191H  the  problem  of  final 
authority  fo-  decisions  respecting  designs  narrowed  down  more  or 
less  to  the  problem  of  defining  the  relationship  of  a  few  subordinate 
agencies  within  the  two  major  ami  coequal  branches,  agencies  such 
as  the  Technical  Section  (DMA)  and  the  Engineering  Section 
(BAP).  Representatives  of  the  two  organizations  struggled  all 

17.  Signal  Corps,  Fapijp.  Div.,  (Icneral  Memo  So.  HS,  is  March  PUS,  presented 
as  I  \hiMt  A  in  “( trpaniz  ition  and  Operation  of  Bureau  of  Aircraft  Production,” 
J  Au*:.  PUS,  \  \,  BAP  MFc.  Hist.  Bn*  1,  njfi.V  BAP. 

Is.  Interview  with  Id.  Col.  V .  1’,.  Clark,  cited  hy  J.  A.  Beck,  “Investigations/’  pp. 
kMi  Sept.  B*l!),  N  A,  BAP  1  list.  Box  S,  Investigations,  ( icneral.  As  head  of 

t li/im-frin^  Clark  was  certainly  not  entirely  disinterested,  of  course,  when  he  erjtized 
I'puim  linn  attempts  t  * »  ahsnrl)  desiirn  respoie  ihilit  v.  See  ('apt.  II.  II.  Blee,  “I  listorv 
ot  .  .  .  Airplane  Pn  :imerinur  Di'ision  .  .  .  la  Au^.  1!>P),  Wrijrhl  Field  Hist. 
( Ml  e  I  lies. 

P*.  Some  indication  < >f  the  Technical  Section’s  conception  of  its  responsibilities 
-it  d -mt  this  peri-di  c.m  hr  gathered  from  an  organization  chart  of  DMA  prepared 
M<:;;*-t ime  before  *J7  duly  PM  \  \  \,  OCAS  Box  170,  Charts,  DMA. 
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dining  the  hist  half  of  July  to  arrive  at  some  acceptable  working 
a- mugcment.  By  the  middle  of  the  mouth  the  two  parties  had 
i  '  hed  what  they  believed  to  he  a  satisfactory  solution.  The  Tech¬ 
ie- a!  Station  (DMA)  and  the  Kngnn  cring  Section  (BAP)  were 
h  •  it'  d  m  one  jilace  physically,  and  the  two  organizations  were 
ora.  fed  to  1.  port  through  a  single  head.  In  a  few  days  this  plan 
.uwd  unworkable.  du-,t  m  ojheers  in  the  old  hajuipua  nt  Division 
ot  tin-  Signal  Corps  had  learned,  leaders  of  the  DMA  and  BAP 
d  eo\  en  d  anew  that  merely  placing  the  two  conflicting  agencies 
ui  der  one  head  would  not  cure  the  1  line1  mu  d  troubles  1\  i.tg  del  and 
the  eontlict . 

1  ■  ort  u  n  ; !  e:  y  t  or  t  he  sucei  o|  a  l  rera !  I  product  ion  this  in  1 1  ml  at 
t <  int;*  at  cooperation  and  agreement  was  not  without  its  h  nefils. 
t  he  -  ame  order  wlucli  dircited  t!  .•  Technical  and  l'.-i gun  m  mg1 
>-■  ■  1 1 oi i s  |>)  report  I hrougii  a  common  heal  udrodueed  two  other 
el.  a  tigi  s  in  t  lie  i  xi'*  in  g  organ  i/at  ion.  First,  it  .1  rue!  ■  d  f  ] .,  Direr  - 
‘or  Cl  Military  Aeronautics  to  t  -Inbh.sh  a  iV-ting  Section  which 
would  )  ovule  an  objective  lia.'ii  ior  decisions  on  the  designs  dc- 
eloped  l»y  engineers  oi  the  BAP  Second,  ii  established  a  central 
information  agency  to  provide  both  the  BAP  and  the  DM  A  with 
iniormalion  on  winch  to  base  decisions.-'1  Thus,  although  the  at- 
1  ;n pf  ed  solid  ion  by  mcu,.s  ot  joint  opera!  i on  i ailed,  .some  progress 
iii  I  been  made  with  the  establishment  of  the  Information  and 
Testing  see!  ions  to  provide  factual  data  upon  which  to  base  de¬ 


cisions. 

By  the  end  of  duly  1D1K  it  was  possible  for  officials  of  the  DMA 
and  the  BA  I*  to  read'  a  much  more  effective  agreement.  They 
-crapped  the  idea  of  a  single  head  tor  the  Technical  and  Kngincer- 
ia  s  '' ctioiis  and  instead  worked  out  a  careful  division  oi  functions. 
M"s|  -  ign  ilie.i  n  t  ly ,  i  iiey  a -signed  to  the  Technical  Sect  ion  oi  DMA 
h.e  speiatie  r<  spoti'ihility  ot  preparing  spenfieat ions  for  perform¬ 
ance,  lint  I-,  objective-  toward  which  engineers  of  the  BAP  could 
The  Technical  Sec  I  ion,  “as  tiie  dm  rt  representative  of  tlie 
a  si  r,"  w.as  also  empi  'He  red  I  o  es  Pd  dish  the  prior  it  ies  for  t  he  di  \  el- 


I 


<  » 


(  new  types  and  alterat  ion  oi  e\ i-t  mg'  models.  The  D  M  A 


i  chnical  repp  'sen  t  at  i  ves  to  tactical  units  to  gather 


Was  to  sel.c I 

“l.rst  'land  1 1. formal  ion”  at  the  front  Similarlv,  the  new  agree 
ic'd  authorized  the  tracsier  of  some  teclmicallv  comjietenl  in 
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continual  How  of  technical  and  tactical  data  from  the  operating 
units.  Officials  of  the  DMA  and  15 A 1*  conferring  together  were  to 
make  the  decisions  to  begin  manufacturing  any  given  aircraft 
mode!,  but  the  Technical  Section  retained  the  power  of  veto  over 
changes  in  production.-'1 

In  short,  the  new  agreement  amounted  to  nothing  more  than  an 
effort  to  provide  the  DMA  with  agencies  and  procedures  to  carry 
out  a  responsibility  that  had  long’  since  been  assigned,  on  paper 
at  Ic.tsi ,  to  the  Director  of  Military  Aeronautics.  Its  real  signifi¬ 
cance  was  twofold.  In  the  first  place,  by  assigning  responsibility 
to  the  Technical  Section  for  the  preparation  of  performance  speci¬ 
fications  it  was  possible  to  escape  from  the  futile  attempt  to  evalu¬ 
ate  designs  on  the  hash  of  opinion.  Specification-,  drawn  up  in  ad¬ 
vance  by  the  DMA  provided  a  yardstick  by  which  oflicers  in  the 
DMA  could  measure  with  comparative  objectivity  the  designs  and, 
ultimately,  the  aircraft  produced  by  the  15AI*  in  response  to  those 
speck  lent  ions.  I  nt  crest  ingl  v  enough,  this  decision  to  measure  actual 
performance  against  .specifications  by  a  proof  test  was  a  reversion 
to  the  practice  begun  as  far  back  as  1911-  in  tbe  first  competition 
in-id  in  the  Initial  States  to  procure  military  aircraft.  In  the 
second  place,  the  plan  establishing  an  organization  to  secure  a 
r-ont inning  flow  of  technical  and  tactical  information  from  the 
lijding  fri  nt  marked  a  decided  swing  away  from  earlier  reliance 
m  "ijiialifieil”  individuals  with  '•experience"  supposedly  sufficient 
!o  he  used  as  a  basis  for  making  technical  decisions. 

The  end  of  the  war  came  so  soon  after  the  new  agreement  between 
DMA  and  liAl’  that  one  eanm.i  really  pass  final  judgment  on  the 
-ueeess  or  failure  of  the  arrangement.  Nevertheless,  changes  in  or¬ 
gan  i /-it  ion  ‘her-  after  u  ere  few  In  number  and  limited  in  scope  ,  this 
:ii  i  v  be  some  ii. du  -it  ion  ot  sneer's  in  tin*  newly  devised  functional 
is, n  iimen;  Alter  m.iiiths  ol  trial  ami  error  tne  successive  all- 
1 !  oi  it  ie ,  rc-pou-ible  for  t act ical  ai reraft  bad  at  last  hammered  out 
.u  apparently  effective  orgam/almn  tor  making  decisions.  rl  he 
.-ssontii.'l  novelty  of  that  organization  1  iy  m  basing  decisions  upon 

Draft  of  II  \|-  DM  \  a . . til,  Memo.  Co1.  T.  11.  Ram-  to  Chief  of  Staff,  1 

\  a  ;:U',  NA.  It  \  I*  i  .sec  l;.\S|,  l  'I  .vlit.i  -a  I  Data.  S.n  al  ..  Copy  of  ngrce- 

Ill  ■■.•111  to  Chief  of  s:  oi,  !  Aue.  I''l\  .i.-ne  !  h.  Maj.  Gen.  V.'.  I..  Kenly,  Director 
:  Mi!  !  ary  Aeioii  mti.-s;  C,.|.  II  II  Arnahl.  A"t.  I>M  \;  .1.  I).  Ryan,  Director  of 
V.r,  ra:'t  5  * . o.tuct  loti :  ml  V>\  C  l  •..tt.-r.  Asst.  Uiveclo-  of  Aircraft  I’roilm  ti.ni,  NA, 
II  \r.  Evs  .  1  •  V  V,  .  1  Si  lent  -tic  He  .-ar  h  D<  nartment. 

„•_•  A,  e.  .I.:'',  of  tin-  r.-!..t  i  v,  !\  slaMe  organisation  nft-r  1  Aug.  l'l|«,  see,  for 
\  , : .  i  -  if,  "i  irir  U  ion  ( tut  lino  .  f  Dr.  i  ion  of  Military  Aeronautic,,"  -9  Sept.  1!>IS, 
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information  rather  than  upon  opinion  ;  and  gathering  information, 
whether  taetieal  or  technical,  required  organization  a.s  much  as 
did  decision-making. 

Before  turning  to  the  problem  of  organization  for  information, 
it  may  he  of  some  value  to  consider  British  experience  in  developing 
air  materiel  as  a  basis  for  comparison  with  the  achievement  of  the 
United  States.-'1  A  full  year  passed  from  the  time  the  Bolling  Mis¬ 
sion  sent  its  famous  report  to  the  date  of  the  working  agreement 
between  the  Bureau  of  Aircraft  Production  and  the  Division  of 
Military  Aeronautics.  During  that  year  the  program  for  aviation 
floundered  ineffectively,  production  lagged,  and  only  a  trickle  of 
aircraft  reached  the  fighting  front,  thereby  delaying  victory  and 
sharply  curbing  the  pace  of  doctrinal  evolution.  It  may  well  be  that 
the  year  of  trial  and  error  was  unavoidable.  It  may  also  be  argued 
that  the  time  so  spent  was  less  than  half  the  time  spent  by  the  Brit¬ 
ish  in  securing  the  same  result >.  The  British  had  already  struggled 
through  nearly  two  and  a  half  years  of  organizational  chaos  before 
achieving  an  effective  administrative  mechanism.  Here  was  an  ob¬ 
vious  invitation  to  study  British  methods  if  not  to  emulate  them. 

Military  attaches  filed  routine  reports  on  the  various  agencies 
dealii.g  with  aviation  in  the  United  Kingdom,  and  there  were  in¬ 
terested  observers  who  returned  an  occasional  comment  on  the 
workings  of  the  British  system  for  translating  ideas  into  weapons. 
Nevertheless,  few  if  any  of  these  reports  and  comments  seem  to  have 
been  given  serious  analysis  in  the  United  States.-4  Organizations 
for  so’. .  ing  problems  of  air  materiel  in  this  country  merely  grew; 
they  were  not  planned  in  any  long-range  sense  of  that  word. 

By  the  middle  of  11)17  the  British  organization  for  aviation  had 
been  forged  by  the  necessities  of  war  to  the  point  where  its  func¬ 
tion^  and  grouping  of  functions  could  be  studied  w  ith  profit.  Brit¬ 
ish  aut hoi  itii-s  had  come  to  realize  the  importance  and  the  relation¬ 
ship  of  organization  for  information  and  organization  for  decision. 
Of  course,  the  precise  form  of  any  single  agency  could  scarcely 
he  copied  exactly  since  each  evolved  to  suit  the  peculiarities  in  the 
administrative  structure  of  the  kingdom.  Uarlier  in  the  same  year 

-  d.  M.  S’M’jiif,  77n  lU'iinnin'i*  •>(  O rnmil  •  <1  .tir  /’-.v*  r  (I.ondnn,  Ja'nhrnutns 
1  •  r  ■  ■  •  :  t ,  ^iu‘s  a  <•  >ni •  ■  t  rat  i\ n  \  irw  of  I'rc:i,li,  In  rtibiti,  |lriti*d»,  and  I  S  air 

\  Uhrin.di  .  i-td  ;» 1 1 1 1  •  i  t  I’d'rrly  «»;i  .sac,  »:;«i  •  »-v  omres  and  tallu-r 
-  i.i  ■  f  1 1  d  \  juts.,  : :  t  nr.u  id’  t  !»«•  few  fn::i|»ar  tti\ r  an.- !  *i i\  diii'lr. 

-I  A  cart  fill  m  andj  ot  i’.Al’  I’ \»*rid  u «•  ( lllav  and  1  id  \  lilt*  in  tin*  National 
\  :  •  ■  i  ■•  •  ••  I  i  ■  !»*■  i  *• '  ret  «•  d  in  urn  1 1.  tit  t  lie  :  M  wi{->  rfi-'i  i!  in'  t  in  BriMdi  organi/a- 
t. -t  aid  |  r  'o  *  I  ti  r*1 «.  Tlic  fndd  of  o:g  ini/at  ioliai  j..  :ig  and  m  inagtununt 

'•ntr-d  in  l  hill'd  SLih's  ‘.van  in  \\.>  infamy  during  thr  period  under  dUcussion. 
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the  British  War  Cabinet  had  reshuffled  the  Air  Board  to  include 
representatives  from  the  air  arms  of  the  army  and  navy  as  well 
a *  from  the  ministries  for  munitions.  Here,  within  i  single  hoard 
directly  responsible  to  the  powerful  War  Cabinet,  aerial  doctrine, 
materiel,  and  programs  of  production  were  brought  into  balance. 
The  Air  Board  formulated  over-all  air  policy,  doctrine,  and  objec¬ 
tives,  then  considered  the  detailed  programs  submitted  by  the  War 
Ot'iceand  .Admiralty  after  their  respective  aerial  policies  had  been 
“concerted  with’’  the  board  itself.  Above  all,  the  Air  Board  was 
concerned  with  “selecting  and  being  responsible  for”  designs  for 
aircraft,  engines,  and  accessories.  In  short,  the  Air  Board  was  the 
sole  agency  for  critical  decision.  No  comparable  agency  exist  d  for 
aviation  in  the  United  States  throughout  the  period  of  Woild 
War  I. 

The  British  Air  Board  did  not  depend  upon  “qualified”  and 
“experienced”  individuals  for  its  decisions  as  did  the  Joint  Army- 
Navy  Technical  Board  in  the  I’nited  States.  To  support  the  func¬ 
tion  of  decision-making  by  the  Air  Board,  there  were  a  number  of 
subsidiary  oilices  including  an  administrative  Secretariat,  a  Direc¬ 
tor  of  Requisitions  and  Statist  ics,  an  Inventions  Committee,  a  Cen- 
tral  Air  Intelligence  Division,  and  a  Technical  Department  staffed 
with  technically  proficient  officers  of  both  army  and  navy  assigned 
to  carry  out  proof  test  mg,  to  keep  in  touch  with  scientific  advances, 
and  to  advise  the  Air  Board  about  decisions  on  design.25  The  Brit¬ 
ish  had  succeeded  in  concentrating  in  a  single  high  and  powerful 
echelon  the  formulation  of  aerial  doctrine  and  the  selection  of  air¬ 
craft  to  implement  that  doctrine.  The  British  system  relied  not 
upon  omniscient  individuals  but  upon  an  organization  supplying 
t  act  s. 

When  Colonel  Bolling  reached  Kurope  the  British  Air  Board 
constituted  a  body  of  experience,  at  once  organizational  and  pro¬ 
cedural,  which  might  well  have  served  as  an  example  to  save  the 
Id  ited  States  a  year  of  frustration  and  a  generation  of  dispute. 
The  opportunity  went  uncxploiled.  and  the  early  gropings  of  the 
British  were  repealed  on  tins  side  of  the  Atlantic. 

Di-M'ii  Mon  nf  Air  Board  based  pi  rpr !y  on  photosl.it  Copy  of  British  nir  arm 
ad'inuM r  it ive  i.i .inn  1,  ro.  Ore.  1M7.  Chanirrs  in  oriMni/.-'diopal  nomcr clnturc  np- 
p  :r  1  t!:r  I'orni  iti"n  of  tin*  HAT’,  hut  functional  if  roupings  remained  suh- 

mti  t!iy  the  sso-.p*.  1 1 'his  rejrard.  see  (.  apt.  It.  S.  H-iin^foril  to  Kxeo.  DMA,  2\ 
.Iciv  PM",  N  BAP  |\\ee.  Box  <“*,  *»•.*«»  V  A.S..  AKL\  Sec,  for  per.eril  discussion, 
C.  ( r.  (ip  v,  A  //i'Juii,  .  f  th<  Air  .Uift  i.sf  ••'.<  (London,  O.  Allen  find  Cnwin,  19  V'), 
ihij'*.  i.i  v  i ;  \V.  A.  It  ilei^h,  I  h  H’»i;  in  tfn  fir  (Oxford.  Clarendon  Press,  IJht'J), 

\  /  /'/.•■  in: :  find  II.  \.  June*,,  The  ll’itr  in  tho  Air  (5  vols.,  2  '  .  Oxford,  Clarendon 

Pr.  >  .  I9JS  Vi.I.  ,i,  ch  ip,  iv,  \  ul.  ch  ip.  i. 
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To  understand  just  how  the  organizat ion  for  securing  informa¬ 
tion  evolved  it  will  he  necessary  to  retrace  a  few  steps  and  refer 
to  the  period  just  after  the  Boiling  Mission’s  formal  report  of 
July  1917.  At  that  time  those  with  authority  over  the  program 
for  aviation  only  dimly  and  imperfectly  perceived  that  the  pace 
of  changes  in  design  of  aircraft  at  the  front,  required  an  organiza¬ 
tion  supplying  a  constant  flow  of  technical  and  tactical  informa¬ 
tion  as  well  as  an  organization  to  make  effective  decisions  based  on 
that  information. 

The  gradual  evolution  of  official  opinion  regarding  the  problem 
of  exchange  of  information  is  reflected  in  the  mechanisms  set 
up  to  secure  that  end.  The  Bolling  Mission,  essentially  a  single¬ 
purpose  and  ml  hoc  agency,  was  ill  equipped  to  perform  a  continu¬ 
ing  function.  It  suffered  from  limitations  and  deficiencies  essen¬ 
tially  the  same  as  those  of  the  parties  of  foreign  officers  initially 
sent  to  t he  Tinted  States.  This  exchange  of  missions,  which  took 
place  in  the  months  following  April  1917,  failed  to  establish  an 
effective  two-way  How  of  technical  information  between  the  United 
States  and  the  Allies.  But  in  one  respect  there  was  accomplish¬ 
ment.  Marly  reliance  upon  supposedly  omniscient,  individuals  in 
permanent  missions  gave  v,  av  to  a  concept  of  revolving  assignments 
in  which  members  of  a  mission  were  periodically  replaced  by  of¬ 
ficer'.  from  the  front  “with  the  latest  experience.”  '  The  realization 
that  experienced  individuals,  no  matter  how  well  traveled  and 

l.  !*  or  i  specific  example*  of  an  official  expression  of  policy  on  utilisation  of  “cx- 
prrienerti  *  officers  late  in  the  war,  see  Keport  of  ( ’hit* f  Signal  Officer,  .Innunl  Re- 
of  the  War  hrpnrtment.  191*,  /,  PUT  That  the  whole  problem  of  information 
.is  an  C  M-nti  tl  factor  in  military  planning  anti  operations  had  been  seriously  neg- 
lected  by  the  War  Department  in  general  and  not  just  with  reference  to  the  avia¬ 
tion  program  is  indicated  bv  l'.  (\  March  in  The  Saturn  at  War  (Carden  City, 
I >u Ideday,  Doran,  19TJ),  p.  ‘JJfi.  On  becoming  Chief  of  Staff,  March  found  Military 
Intelligence  a  "minor  appendage"  in  the  (tenoral  Staff  War  Plans  Division.  In 
April  PUT  there  were  two  officers  and  two  •  Jerks  assigned  to  Intelligence.  By  the 
end  of  the  war,  there  were  2S‘J  officers,  29  t  rdisted  men,  and  civilians.  Throughout 
this  chapter  and  t lie  study  as  a  whole,  the  term  “information”  has  been  used  rather 
than  “intelligence’  as  being  less  endowed  with  special  connotations. 
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trained,  wtrr  never  a  satisfactory  substitute  for  a  continuing  flow 
of  information  from  many  sources  was  to  penetrate  official  circles 
mJv  slowly  and  incompletely  throughout  the  war. 

l'iie  Balfour  Mission  to  Washington,  including  the  original 
>jr  mj»  of  li  r  it  is!  i  officers  sent  to  the  United  States  in  1917,  was, 
the  Hollmif  Mission,  unprepared  to  operate  on  a  permanent 
h;  ms.  Nevertheless,  by  the  end  of  September  1917  the  British 
mis  ion  had  expanded,  notahly  in  creating  a  technical  hranch  for 
the  express  purpose  of  handling  interchanges  of  in  format  ion. L> 
'l 'he  British,  with  some  three  \car-  of  wartime  experience  helnnd 
t 1  : a,  delayed  approximately  six  months  before  establishing  an 
■  iTc-'ive  onoi ui/at ion  to  carry  out  tins  function  in  the  United 


li.  France  Mai.  F.  S.  (Inrrell.  one  of  the  army  representatives 
iff:  ’>(  ! i i i s ( 1  when  the  Bohiny  Mission  broke  up,  recognized  the  im- 
ort nice  of  or;;’:ini.'at ion  for  information  by  the  time  lie  had  been 
abroad  four  moot  bs.  It  was  hif  ieai  tli.a:  Major  (iorrell  .should  be 
« i.n.e  ini  ires!  i  d  in  (lie  problem  as  early  as  he  did.  Not  only  was 
I.-.  .0  aeronautical  engineer,  aware  of  the  influence  upon  design 

of  c  1 1 a 1 1 a,' i n n  tact  iud  reipiin ■menfs  at  the  front,  but  as  a  ineinber 
of  the  Boiiino'  Mis- ion  lie  had  .uKo  been  in  an  exeeptional  position 
to  st  i  the  important  relationships  of  aerial  doctrine,  tactical  ap- 
•  ilica!  ion,  chanor  in  desiipi,  and  achievi  incuts  in  production.  Dur- 
hi,  the  summer  of  1917  Major  (iorrell  estahlishcd  a  Technical 
S  i  ion  in  I  he  \  ir  Service,  A  11!',  to  tarry  on  the  fund  ions  initially 
p.  ri opiuml  by  I  lie  liollu.c-  Mission.  '  The  plan  w  as  probably  sound, 
but  it  pro-,  id  tliil'n  ult  to  carry  out.  During  Aiupm!  1917,  because 
of  the  actite  slitml  tyc  of  persomn  1  in  the  advance  party  of  the 
Aid',  the  Technic  d  Section  consisted  of  but  one  officer,  (iorrell 
!.  ii-sclf,  Nn  one  appreciated  the  ineffectiveness  of  such  an  under- 
u’cd  oi-:_ani.  it  mn  more  t  lean  Major  (iorrell  wlio  was  at  the  same 
tl:  s.-rvim.  is  a  member  of  tin-  (hnera!  I’ureh.-isiri^  Board,  an 

ex.'in : t.hi.;  bo.it':!,  and  a  supply  h-partment .  In  addition.  he  was 
■  It  ' "  na‘  fd  :r.  i.t  *  i  a)  ollit't  r  "i:  (lie  I  .me  ol  ('ominuniiat  ion,  Al'.l’. 
This  s|  a : .  .cl  .m;  Ini  rile  n  induce'  i  the  major  to  write  privately,  and 
mi!  o*  eh  arm  h  .lot  fri.  mi  on  the  ..tali'  in  nhashmyloii  be^o'ino  lor 
-I  •  1 1 :  ■  *  •  r  a  .a  nev  I  or  liaison.  A  la  rye  s',  a  tl  was  essential,  he  con- 
ai  d.  invau-c  tint'  I  ad  to  ;jn  out  ant!  puss  Allied  ayeneits  for 


V  Mi'i  ,o  '  I'.rili-h  VV  ir  M  i .  .  i  In  Mir  1  ti.'si  S!  Os,  J1  .lae.  1 0 !  0. 

X  \.  |:  1 1'  I  i:  I  i' .  a  If.  :  :ii  ‘II  [!•  a  ••  U  VI is. „.M. 

'  ■  c  !< r  . i:  t ' : i : i  I,  \  ir  S ■■  i  . ,  r.  \  I .  I ',  tl r.t ft  raj  y,  <•!  si',  y.  I ■'  I  I! 
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information  rather  than  wait  for  gratuitous  releases.  To  fail  in 
this  function,  the  major  implied,  was  to  allow  the  United  States 
to  waste  precious  time  in  developing  technical  equipment  long  since 
perfected  bv  the  Allies.4 

Major  GorreH's  comments  are  revealing.  They  show  that  he  saw 
the  need  for  a  system  of  information  in  place  of  a  roving  mission 
even  before  Bolling’s  group  had  ceased  to  operate.  Moreover,  they 
suggest  that  Gorrell  had  an  early  insight  into  the  importance  of 
aggressive  rather  than  passive  information-gathering.  Experience 
was  to  show  how  slowly  this  idea  gained  headway  in  aviation  circles. 
Despite  the  example  of  the  British  mission  in  Washington  and 
G  or  roll's  Technical  Section  of  the  Air  Service,  AEF,  aviation 
authorities  in  the  United  States  continued  to  place  their  reliance 
upon  individuals  and  missions  rather  than  upon  organizations  as 
a  source  of  data. 

The  Waldon  Mission  was  a  typical  result  of  the  policy  which 
relied  on  roving  groups  for  technical  information.  During  Novem¬ 
ber  1917  Col.  S.  1).  Waldon,  who  had  come  into  the  aviation  pro¬ 
gram  as  an  expert  on  production  by  way  of  the  XACA,  was  sent 
to  France  to  transact  some  business  regarding  the  facilities  to  be 
provided  by  the  Allies  for  manufacturing  aircraft.  In  addition  to 
this  assignment,  the  colonel  was  instructed  to  gather  information 
on  developments  in  aircraft,  especially  German  types/’  It  seems 
not  to  have  occurred  to  the  authorities  assigning  Colonel  Waldon 
to  his  task  that  information  gathered  by  an  individual  as  a  second¬ 
ary  function  during  a  hurried  visit  must  almost  necessarily  consist 
of  subjective  opinion  based  on  evidence  casually  and  haphazardly 
acquired. 

Colonel  Waldon’s  trip  to  France  brought  to  light  one  of  the 
factors  which  contributed  to  the  protracted  delays  in  the  develop¬ 
ment  of  designs  in  the  United  States.  The  colonel  discovered  that 
all  cabled  messages  to  Washington  passed  through  a  single  wire 
office  at  AEF  headquarters  which  constituted  a  serious  bottleneck. 

4.  Copy,  Maj.  E.  S.  Gorrell  to  Maj.  [W.  I,.]  Souther  (initials  uncertain),  4  Sept. 
1917.  N  A .  HAP  1 1  i  - 1 .  Hux  10,  .'134.8  Bolling  Mission. 

).  Two  draft  studies,  one  by  ('apt.  ,J.  1..  Ingoldsby  and  the  other  by  R.  M.  McFar¬ 
land,  both  entitled  "History  of  Waldon  Mission,”  the  latter  version  dated  SO  Oct. 
1919,  constitute  the  basis  for  this  paragraph.  X  A,  HAP  Hist.  Box  10,  't.'it.H  Waldon 
Mission.  See  also.  Photostat  of  signed  copy,  “Pinal  Report  of  Special  Mission  Over¬ 
seas,  Bureau  of  Aircraft  Production,"  1  Nov.  1918,  hereafter  cited  as  I.oekhart  Re¬ 
port.  This  copy  bears  marginal  criticisms  by  Col.  E.  S.  Gorrell,  written  19  Aug.  1919, 
questioning  the  validity  of  superficial  joy-riding  missions:  "In  the  next  war,”  wrote 
(iorrell,  "avoid  missions  of  this  kind."  NA,  BAP  Hist.  Box  10,  ii.34.8  I.oekhart  Mis- 
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It  required  an  average  of  three  to  five  days  to  clear  a  message 
through  thi-.  cable  system,  and  on  occasion  letters  sent  by  steamer 
reached  Washington  before  messages  sent  by  wire.6  Cable  jams 
were  not  the  only  cause  of  difficulty  in  transmitting  technical  in¬ 
formation  from  the  front.  When  Colonel  Bolling  had  first  sailed 
for  Mu  rope,  his  broad  credentials  gate  the  mission  a  quasi-diplo¬ 
mat  ic  standing.  This  status,  along  w  ith  the  presence  of  the  colonel’s 
brother-in-law  William  Phillips,  who  occupied  a  post  in  Washing¬ 
ton  as  Assistant  Secretary  of  State,  gave  support  to  Bolling’s  use 
of  the  State  Department’s  transatlantic  line  in  reporting  some  of 
the  mission's  findings  to  Washington.  Cables  sent  through  diplo¬ 
matic  channels  were  apparently  not  cleared  with  GHQ,  AKF,  and 
the  possibility  of  contradictory  reports  reaching  the  United  States 
was  greatly  increased.7  Any  attempt  to  evaluate  the  feasibility  of 
personal  missions  to  the  front  as  a  source  of  information  must  take 
into  account  the  multiplicity  of  channels  and  crowded  wires,  not 
to  mention  the  confusions  attending  garbled  language  in  cabled 
messages,  which  impaired  the  flow  of  data  from  Europe  to  the 
United  States.  During  the  summer  and  fall  of  1917  all  these  factors 
must  have  encouraged  the  practice  of  relying  upon  individual  mis¬ 
sions  for  data  about  designs. 

Instructions  drafted  for  a  subsequent  trip  by  Waldon  reflect 
the  prevailing  attitude  in  Washington.  They  directed  the  colonel 
to  inform  the  Chief  of  the  Air  Service  in  the  Zone  of  Advance  of 
the  “grave  necessity”  for  having  officers  traveling  continually  back 
and  forth  every  80  or  GO  days  to  bring  a  “personal  point  of  view” 
to  Washington.  Personal  impressions  of  the  front  were  important 
to  those  confined  to  Washington  offices,  but  personal  impressions 
were  here  used  in  lieu  of  rather  than  as  a  supplement  to  detailed 
technical  information  compiled  systematically  from  a  large  num¬ 
ber  of  sources.  While  the  importance  of  Colonel  Waklon’s  “per¬ 
sonal  point  of  view”  cannot  be  denied,  it  was  manifestly  impos¬ 
sible  for  him  to  carry  out  his  assigned  task.  This  wholesale  order 
involving  thousands  of  details  included  securing  “the  latest  in- 
formntion  on  planes,  engines,  and  equipment.”  The  colonel’s  direc¬ 
ti.  Transcript  of  testimony  by  Cnl.  S.  I).  Waldon  before  special  meeting  of  the 
Aircraft  Board,  S  Feb.  1!>1*,  NA,  BAI>  Kxeo.  Box  G.i,  331. K  Aircraft  Hoard. 

T.  Testimony  of  Mai.  it.  D.  Foulois,  H'nr  £\r/'f ncli/urr/.  House  Hearings,  GG 
Cong.  1  Scss.,  Serial  1't.  G,  <i  Aup.  pp.  393  V.  F.ven  a  casual  reading  of  AKF 
raldes  pertaining  to  aviation  on  file  in  tile  National  Archives  reveals  t tie  difficulties 
i  tr •.■mitered  because  of  poor  communications.  Decoding  or  transmission  errors  arc 
f-.ijoent.  and  messages  are  occasionally  in  such  cryptic  cablese  as  to  defy  compre- 
I.  :i-;.>n.  Marginal  queries  and  requests  for  repeats  indicate  that  the  recipients  in 
1317  and  WW  suffered  t lie  same  confusion  us  a  contemporary  reader. 
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tive  assigned  him  functions  sufficient  to  busy  a  whole  staff  of 
technical  experts. 

In  addition  to  his  other  duties.  Colonel  Waldon  was  to  find  out 
how  the  Technical  Section,  AMI’,  was  organized  and  what  methods 
the  section  employed  in  securing  technical  data.8  These  instruc¬ 
tions  indicate  that  as  late  as  May  191H  aviation  officials  of  the 
Signal  Corps  in  Washington  were  ignorant  of  the  structure  and 
operation  of  the  Technical  Section,  AKF.  Nor  were  they  utilizing 
it-  services  fully  ;  technical  data  was  not  reaching  the  United  States 
in  the  quantity  or  at  the  speed  desired.  Nevertheless,  while  mak¬ 
ing  only  the  most  perfunctory  efforts  to  improve  the  organ  iznt  ional 
channels  of  liaison,  the  authorities  in  Washington  continued  to 
rely  upon  the  services  of  messengers  or  missions. 

In  April  1D1S  Andre  Tardieu,  French  High  Commissioner  to 
the  United  States,  suggested  to  the  Secretary  of  War  that  it  might 
he  possible  to  save  three  months  in  the  time  spent  planning  for 
production  of  the  Sl’Al)  fighter  aircraft  hv  sending  a  mission  to 
study  French  industrial  techniques  for  that  particular  type."  One 
month  later  the  head  of  the  mission  detailed  to  secure  the  informa¬ 
tion  proposes!  by  the-  French  commissioner  received  his  instruc¬ 
tions.  After  a  further  delay  of  two  weeks  still  another  se-t  of  in¬ 
structions  uas  drafted  for  a  more  qualified  engineer  appointed  to 
replace  the  original  lead  of  the  mission.  Thus  at  least  half  the  time 
supposed  to  he1  sawti  hv  sending  a  mission  ua-  lost  eve'll  before  the 
mission  departed  for  France.  Yet  in  -pite  of  the'  administrative 
delays  encountered  m  setting  up  llm  cumhersonie  machinery  of  a 
mission,  the  directive  p  ream  ted  to  .he-  chie  f  of  the'  group  enjoined 
him  to  work  with  all  pos-ihle  spied  :  ’"  The  important  thing  that  you 
must  keep  in  mind  is  that  Me'  uant  the  wry  latest  and  most  up-to- 
date  design  .  .  .  We  want  to  put  this  design  into  quantity  pro¬ 
duction  in  thi-.  country  at  the'  earliest  possible  moment.”  The 
author  of  this  dire-ctive*  adde'd,  alum  t  as  an  afterthought,  that  the 
lie's i red  information  could  in  secured  either  personally  or  through 
the  Technical  Section,  AKF,  whichever  seemed  la  st. 

Tf  ic  instructions  for  the  chief  of  the'  Sl’Al)  mission  reflect 
something  of  the  lae'k  of  e  le  arly  eh  lined  policy  regarding  the  sclcr- 


s  I  t  (VI.  I  S  Horner,  r.v  r  !>«  pt.,  I'i|ui|*.  I>iv.,  tn  Col.  S.  H.  WaMon,  *«?0  May 
l:M*\  \  A.  I;  \V  H  \<\.  It.iN  10,  »!■>  Waldon  Mis-ion.  !•'* * r  prrtiornt  I’ommrut  on  tin* 

import. inn*  of  “Imllv”  inforin  ition  ov«  r  individual  ‘VritiiMi’’  itvms,  sc<*  (i.  S.  IVttt't', 
Thr  I'uttnr  of  .iiurrirm t  St  rrrt  Inf •  Jli;t>'nrf  ( Wa.-dim^ton,  lnf.intryJourn.il  Prf'S, 
:h  7. 

0  Andr«;  T/inlim  to  Srrnttry  of  War,  |s  \ptil  1 0 1 NA,  HAP  K\ci\  Ho\  til, 
3  iWrln  re  mi  Mission. 
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t  ion  of  designs  for  aircraft  which  still  prevailed  in  the  enrlv  spring 
..f  1!MS.  Alt  hough  tin'  mi^'.ioti  had  originally  been  proposed  as  a 
n.  aiis  of  transporting  skills  and  techniipies  in  production  from 
L  miicc  to  the  t'nited  States,  the  instructions  as  finally  drafted 
made  the  group  responsible  for  securing  information  about  pro- 
li  icium  and  data  on  performance,  including  “the  opinions  of  Air 

t-ervicc  test  pilots. .  Moreover,  implicit  in  the  instructions  was 

the  assumption  that  the  mission  would  reach  decisions  as  to  types 
of  aircraft.  Like  the  previous  (tolling  Mission,  the  SI’AI)  mission 
u..s  given  a  variety  of  tasks  with  a  vague  area  ot  implied  powers 
to  make  decisions  upon  the  matter  ot  design.  Here  in  its  simplest 
lorni  was  the  classic  content  between  production  and  operations 
as  di-c'i'scd  m  the  preceding  chapter.  The  SI’AI)  mission  repre¬ 
sented  the  point  of  view  of  product  ion.  The  aviat  ion  officers  of  the 
ALL  who  were  responsible  for  the  Use  of  aircraft  ill  operations 
a:,  lii.st  the  cncmv  wa  re  little  inclined  to  allow  the  critical  deeisions 
of  design  to  be  made  iiy  rcprc'cn tat i ves  of  production  in  the  Tnited 
St  1 1 vs.  Therefore,  the  Chief  of  the  Air  Service,  Al',1',  formed  a 
hoard  to  do  the  same  thing. 

<);i  the  day  that  Tardicu  proposed  the  SI’AI)  mission  to  Sec- 
ri  tary  Baker  in  Washington,  Brig.  (ien.  II.  I).  Foulois  appointed 
a  l  oard  of  ALT  otiicers  in  Paris  “to  investigate  and  report  upon 
ail  new  types  of  airplanes  and  engines  .  .  .  being  considered  by 
the  l'rincii  and  L.nglMi  .  .  ."  The  hoard  spent  five  weeks  study¬ 
ing  aircraft  in  Lrigiand  and  France,  then  submitted  a  report. 
Looking  bad.  on  the  event  aftt  r  the  war.  the  president  of  the  board 
was  inclined  to  I  kune  the  liaison  “mess"  on  the  authorities  in 
Washington.11  Nevertheless,  the  existence  of  a  special  body  to 
s.  cure  information  on  dt signs  reveals  a  confusion  of  functions 
within  ti.c  AIT  itself,  where  a  Technical  Section  already  existed 
in  execute  tasks  similar  to  those  assigned  to  the  hoard.  If  the  hoard 
mad  been  assigned  the  specific  task  ot  reaching  decisions  on  the 
basis  ot  data  compiled  by  the  Technical  Section  there  would  have 
been  no  duplication  of  function,  but  the  board’s  directive  did  not 
-  i  limit  its  scope.  The  liaison  “mess”  was  universal  throughout  all 
echelons  at  the  bat  t  lei  rout  as  well  as  on  the  home  front. 

1  >.  VP-inn  In  rti  ■'  inn>  In  Captain  Pitre,  l")  May  PMS  wd  to  A.  V.  Vervillr,  2H 
M  tv  '  •i’".  X  \.  i’.  \P  I'.vir.  \  lil,  d  It  I'mc!h  r»  iu 

!  "!  i  .-mil  i 'l  PM  rilmt  inn  »•!'  Pr  ••jT’trns.*'  Scot.  NA,  PAP  I  list- 

I  *  >.•  r-  'I :  ‘■•i'if,< :  and  n  »tr,  m,  rn::*  eri  fit  inn  .villi  Col.  '1'.  I\  I  >ndd  hy 
i:  d.  V  :  .L-1  mi.  -  \  f ;  I  !!‘C>.  NA.  I  i  A )  *  I  lit.  P.u\  1  r,  J.  I  Airplanes,  lienerai. 

• :  *  c  i, i  t  nt  .mi  i  ei  '  hi;.-;X  airiM.ft  IhbuiI  •,  >ee  M  irch,  A  'Mini  at  IC«r,  pp. 
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After  the  Bureau  of  Aircraft  Production  (BAP)  and  the  Divi¬ 
sion  of  Military  Aeronautics  (DMA)  had  reached  their  working 
agreement  during  the  summer  of  1918,  the  chief  of  production 
J.  1).  Ryan  wrote  to  General  Pershing  in  France  explaining  the 
situation  as  he  saw  it.  lie  noted  that  President  Wilson’s  executive 
order  of  May  1918  had,  broadly  speaking,  assigned  all  operational 
functions  to  the  DMA  and  all  functions  of  supply  to  the  BAP 
in  the  I  'nited  States.  On  the  other  hand,  in  France  both  operations 
and  supply  fell  within  the  province  of  the  Chief  of  the  Air  Service 
who  was,  so  Ryan  believed,  more  concerned  with  the  military  use 
of  aircraft  than  with  supply. 

With  General  Pershing’s  approval,  Ryan  therefore  directed 
Col.  P.  L.  Spaulding  to  establish  an  agency  in  France  to  supply 
the  BAP  with  “continuous  information”  concerning  types  and 
numbers  of  aircraft  needed  and  to  secure  reports  on  performance 
achieved  by  models  already  in  the  field.  In  addition,  the  new  agency 
was  to  keep  in  close  touch  with  the  progress  of  research  in  Europe 
and  in  the  I’nited  Kingdom  in  order  to  provide  information  for  the 
National  Research  Council  in  the  I’nited  States.  To  carry  out 
these  many  duties  Colonel  Spaulding  was  given  an  empire  builder’s 
dream,  a  free  hand  in  requisitioning  personnel  and  equipment  to 
organize  an  office. 

Spaulding's  directive  is  noteworthy  for  several  reasons.  For  one 
thing,  it  proposed  the  establishment  of  an  organization  rather  than 
a  temporary  mission.  This  arrangement  indicated  a  better  appre¬ 
ciation  of  the  problem  of  information  than  there  had  been  hitherto. 
The  whole  concept  of  the  plan  to  send  “continuous  information” 
marked  a  substantial  step  beyond  the  thinking  embodied  in  direc¬ 
tives  to  previous  missions.  On  the  negative  side,  Spaulding’s  direc¬ 
tive  ignored  the  question  of  channels  for  routing  information  back 
to  the  I’nited  States.  Moreover,  it  failed  to  instruct  the  new  agency 
to  coordinate  its  activities  with  existing  agencies  for  processing 
information,  such  as  the  Technical  Section  of  the  AEF.,a 

At  about  the  same  time  that  Colonel  Spaulding  was  busy  estab¬ 
lishing  his  information-gathering  organization,  another  mission 
from  the  BAP  was  operating  in  Europe.  In  response  to  a  request 
from  the  AEF,  the  Assistant  Director  of  Aircraft  Production  au¬ 
thorized  a  mission  to  France  under  the  leadership  of  a  dollar-a- 

12.  H.  M.  Mel irl.iml,  “History  of  I’.  I..  S]>;iukliiifr\s  Mission  Overseas,”  I  Nov. 
1919,  NA,  IS  A  I’  llist.  I5ox  la.  iiSl.N  S|.atil<liii£  Mission.  For  an  insight  into  the  BAB 
idea  of  tlic  Sp.-iuldirijr  project,  see  I.t.  Col.  I..  S.  Horner  to  Brig.  Gen.  M.  M.  I’at rick. 
Chief,  Air  Service,  AKE,  22  July  19IH,  NA,  BAB  Exec.  Box  SI,  102.1  Technical 
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year  expert  on  production,  Henry  Loclilmrt.  The  directive  for  the 
Lockhart  Mission  was  reminiscent  of  Colonel  Bolling's  instructions. 
Despite  the  months  which  had  passed  and  the  experience  which  had 
been  encountered  in  dealing  with  numerous  missions  overseas, 
Lockhart’s  directive  assigned  duties  sufficient  for  a  regiment. 

The  mission  was  expected  to  obtain  from  the  Allies  information 
on  their  requirements  in  types  of  aircraft  for  a  two-year  period. 
In  addition  to  that  patently  impossible  task,  the  mission  was  to 
study  industrial  methods,  discuss  aviation  matters  with  foreign  air 
ministers,  review  the  status  of  foreign  experimental  work,  and  in¬ 
terview  officers  at  the  front  to  gather  information  as  to  perform¬ 
ance  of  aircraft  in  combat.  Even  more  surprising  than  the  variety 
of  functions  assigned  to  the  mission  was  the  extent  to  which  it 
received  authority  to  participate  in  decisions  on  design.  Lockhart 
was  specifically  instructed  to  “come  to  a  definite  understanding 
with  the  Commander  of  our  Air  Forces  as  to  which  types  should  be 
produced  .  .  .”  ,:t 

Among  the  many  functions  assigned  by  Lockhart’s  directive, 
perhaps  none  was  so  significant  as  the  instructions  to  establish  a 
bureau  of  information  for  regular  and  constant  liaison  between 
France  and  the  United  States.  Apparently  there  had  been  no  co¬ 
ordination  within  the  HAP  in  drafting  instructions  successively 
for  the  Lockhart  and  Spaulding  missions.  Something  of  the  motives 
which  led  the  BAP  to  spawn  information  agencies  as  it  did  can  be 
detected  in  Lockhart’s  final  report.  There  existed  among  the  Euro¬ 
pean  experts  on  aviation,  the  mission  found,  “an  extreme  diversity 
of  opinion”  ns  to  the  relative  merits  of  the  different  types  of  air¬ 
craft  along  the  front.  Far  from  reaching  any  clear  and  final  de- 
ci'ions  ns  to  types,  the  mission  discovered  that  it  was  all  but  im¬ 
possible  to  get  nnv  two  pilots  or  even  two  engineers  to  agree  fully 
upon  types  of  aircraft  for  production. 

Back  in  the  United  States  officials  of  the  BAP  who  were  re¬ 
sponsible  for  production  in  quantity  were  frantic  for  authoritative 
information  upon  which  they  could  plan  with  assurance.  Each  mis¬ 
sion  they  sent  to  Europe  labored,  apparently,  in  the  forlorn  hope 
that  it  could  secure  that  vital  information.  Like  all  the  others 
the  Lockhart  Mission  brought  recommendations  for  better  methods 
of  handling  information  rather  than  conclusive  information  it¬ 
self.  The  realization  dawned  only  very  gradually  in  aviation  circles 
that  there  would  never  be  any  conclusive  information  on  designs 

IT  Lockhart  Report,  1  Nov.  1918,  and  R.  M.  McFarland,  “History  of  I.ockhart 
.Mission,"  30  Oct.  1919,  NA,  BAP  Hist.  Box  10,  331.8  Lockhart  Mission. 
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for  aircraft.  The  design  of  air  weapons  was  in  constant  flux,  and 
only  a  continuous  flow  of  information,  both  tactical  anil  technical, 
could  keep  the  Air  Service,  AEF,  superior  to  the  enemy. 

Colonel  Spaulding's  service  duplicated  the  work  of  existing 
agencies  and  curtailed,  to  a  certain  extent,  the  substantial  begin¬ 
nings  already  made  in  establishing  formal  liaison  with  the  air 
ministries  and  technical  sections  of  the  several  Allies.  The  absorp¬ 
tion  of  liaison  functions  by  the  new  agency  would  not  in  itself 
have  been  a  negative  stop,  but  after  confusing  the  pattern  of 
information  agencies  and  impairing  their  effectiveness  Colonel 
Spaulding  was  abruptly  ordered  to  Washington.  The  information 
channel  which  he  had  begun  to  organize  dried  up,  and  the  HAP 
was  about  as  frantic  for  information  as  it  had  ever  been.14 

The  Lockhart  report,  completed  on  the  first  of  November  11)18, 
came  too  late  to  have  any  real  influence  upon  i ho  war  in  progress. 
In  the  confusion  attending  the  closing  days  of  the  war  it  is  unlikely 
that  the  report  received  much  attention,  although  it  contained  a 
comparatively  advanced  appreciation  of  the  problem.  Lockhart 
specifically  recommended  that  a  permanent  organization  to  collect 
information  he  established  in  Europe  and  that  all  future  repre¬ 
sentatives  and  missions  sent  to  Europe  from  the  various  agencies 
in  the  I’nited  States  he  routed  through  this  permanent  organiza¬ 
tion.  In  making  detailed  suggestions  regarding  the  composition  of 
the  new  cilice,  the  Lockhart  report  differed  significantly  from  the 
reports  of  previous  missions.  Lockhart  believed  that  the  new  office 
should  have  a  formal  table  of  organization  with  branches  properly 
staffed  to  perform  the  function  of  liaison  with  European  agencies 
for  science  and  re-.eareh,  engineering,  production,  and  inspection.15 
In  addition,  he  favored  a  staff  of  trained  specialists  operating  in 
functional  units.  There  was  implicit  in  this  proposal  the  concept 
of  information  as  a  commodity  to  be  bandied  in  the  same  manner 
as  anv  other  commodity,  objectively  and  systematically. 

Officials  of  (he  HAP  continued  to  send  repeated  missions  to 
Franco  long  after  t  he  Technical  Section,  AEF,  had  been  organized. 
Their  faith  in  missions  suggests  either  a  lack  of  confidence  in  the 
work  of  the  Technical  Section  or  a  failure  to  receive  the  informa¬ 
tion  required.  Probably  both  factors  were  present.  Compared  to 
the  poorly  staffed  missions  of  the  HAP,  the  Technical  Section, 
AEF,  was  well  provided  with  personnel,  although  when  it  had  been 
established  during  the  summer  of  1!)17  it  had  consisted  of  a  single 

11.  Lockhart  Report. 

1).  Lockhart  Report. 
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overworked  officer  who  enlarged  the  staff  l»y  hiring  some  citizens 
of  the  I'nited  States  who  happened  to  be  in  Paris  at  the  time.  By 
November  1917  the  Technical  Section  had  a  staff  of  50,  includ¬ 
in';'  19  officers,  and  in  November  of  the  following  year  there  were 
457  employees  in  the  section  including  1  hifi  officers.  The  structure 
of  the  Technical  Section  expanded  with  its  increasing  personnel, 
and  as  earlv  as  November  1917,  a  full  year  before  the  Lockhart 
report  appeared,  there  were  already  eight  separate  functional  divi¬ 
sions,  with  specialists  in  aircraft,  instruments  and  equipment, 
armament,  engines,  photography,  meteorology,  information  and 
statistics,  as  well  as  miscellaneous  mechanical  problems.  Neverthe¬ 
less,  it  was  not  until  the  final  months  of  the  war  that  the  Technical 
Section  added  a  History  and  Research  Division  to  gather  tactical 
information  to  help  designers  improve  aircraft.  It  may  be  recalled 
that  the  Civ  il  \Y  ar  was  ending  before  the  Ordnance  Department 
recognized  the  importance  of  this  kind  of  information  for  develop¬ 
ing  weapons :  the  Air  Service  repeated  the  pattern  and  appreciated 
tins  need  only  at  the  end  of  World  War  I. 

A  member  of  the  staff  summed  up  the  functions  of  the  Technical 
Section  at  the  time  of  the  Armistice  in  a  single  sentence:  “to  im¬ 
prove  the  over-ull  efficiency  of  the  Air  Service,  ALL,  by  making 
recommend  at  ions  regarding  the  best  designs  for  aireraf  t  and  equip¬ 
ment."  Specifically,  the  section  was  to  conduct  studies  of  all  Al¬ 
lied  ami  other  equipment  as  well  as  all  patents  and  inventions  in 
order  to  submit  reports  recommending  decisions  on  technical  ques¬ 
tions  to  the  Chief  of  the  Air  Service.  Some  conception  of  the  rc- 
spnn-ibilities  held  bv  the  section  (or  believed  by  its  personnel  to 
be  >o  belli)  is  indicated  by  its  directive  that  all  aviation  materiel 
be  “approved  by  the  Technical  Section  before  being  officially 
adopted."  It  is  noteworthy  that  the  list  of  duties  for  the  Tech¬ 
nical  Section  compiled  by  its  staff  at  the  end  of  the  war  did  not 
include  anv  mention  of  responsibility  for  sending  information  to 
the  I'nited  States,  even  though  the  Chief  of  the  Air  Service  con- 
sid,  led  that  to  he  one  of  the  agency’s  primary  responsibilities. 

The  Technical  Section,  ALL,  was  well  equipped  to  gather  ill- 

I*J.  “ |*r*> of  \ i r  Service  Activities  as  of  II  Nov.  IMIM,”  A.S.  l’.xcc.  Sect., 
Nov.  l’tjs,  \  it-onal  War  (‘ollrffc  Library,  l .( ni:«l  I' in  tl  Kcport  of  Chief,  Air 
>  r.i  r,  AH  ,  dr  ift  copy,  eh  ip.  xii,  pp.  !<>!  7.  151 IJ*.  NA,  \UVI  Orirn.  Records,  A  S. 
II  -I.  K-r.ir.i-:  ]\<  \  l.siralit  A.S.,  A  K  l\  Memo  No.  7r».  7  Oct.  IfU*,  quoted  in  H.  A. 
’I  •  C’r.tCi  .1  r..  .fir  >'•  ri'iit  ,  .  I  im*r»ca/i  •  / 1*  f  *«>#*»»  c »/  force.  /■*/•'  (New  A  ork,  I).  \  an 

.N  tried.  I‘»j7),  pp.  llul  Totihnin  ( p.  dl«l)  irives  an  orctni/at  im.  child,  without 
i  .* .-.it luj  signature,  in  wliieh  the  Technical  Section  in  the  l  .S.A.  is  shown  as 
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formation.  In  addition  to  its  specialized  engineers,  the  section 
maintained  a  .subbranch  for  liaison  with  London  ns  well  as  liaison 
officers  in  the  technical  section  of  the  French  air  arm  and  a  single 
liaison  officer  in  Italy.  There  was  of  course  a  considerable  difference 
between  having  the  machinery  for  liaison  and  actually  making  it 
work.  All  the  available  evidence  suggests  that  most  of  the  members 
of  the  staff  in  the  Technical  Section  were  occupied  in  testing  air¬ 
craft  and  equipment  before  preparing  decisions  for  the  Chief  of 
the  Air  Service.  The  mechanics  of  gathering  and  sending  informa¬ 
tion  to  the  Cnited  States  were  given  comparatively  little  attention, 
and  only  belatedly  was  an  organization,  the  Technical  Data  Divi¬ 
sion,  -et  up  within  tiro  section  to  process  information. 

The  Technical  Section  stumbled  over  the  mechanics  of  handling 
information.  The  section  was  adequately  stalled,  and  the  func¬ 
tional  structure  of  the  organization  prevented  decisions  on  engi¬ 
neering  from  being  thrust  upon  unqualified  personnel  as  was  the 
case  in  small,  short-lived  missions,  llut  the  emphasis  on  making 
decisions  led  the  Technical  Section  to  neglect  or  slight  its  re¬ 
sponsibilities  for  processing  information.  It  was  confronted  with  a 
multitude  of  immediate  and  pressing  problems  of  a  technical 
character  which  it  solved  expediently.  There  was  little  time  and 
probable  equally  little  inclination  to  establish  a  careful  system  of 
reporting  throughout  the  facilities  of  the  section,  which  included 
offices  in  Paris  and  in  the  testing  center  at  Orly  airfield  as  well  as 
the  previously  mentioned  branch  offices  and  liaison  officers.  Ques¬ 
tions  arising  in  the  Zone  of  Advance  were  acted  upon  by  repre¬ 
sentatives  of  the  Technical  Section  who  traveled  back  and  forth 
In  tween  Paris,  the  front,  and  the  other  installations  of  the  organi- 
/aiion,17 

Individual  officers  moving  to  and  fro  were  a  poor  substitute  for 
a  system  w  Inch  required  objective  reporting  and  scientific  or  statis- 

17.  I  i.ial  Report  of  Chief,  Air  Service.  A  EE,  draft  copy.  pp.  HU-7,  1919,  N  A, 
'a  \V  1  ( »rirn.  Kei'onls.  A.S.  Hist.  Kerords  llox  1.  For  an  indication  of  the  liaison 
■  r_-  -a. /..it in] i  planned  for  the  AF.F  in  the  Cnited  Kingdom.  France,  and  Italy,  see 
(  v  ..f  i in -i cried  n  emo,  A s-t.  Chief  of  Staff  for  the  Adjutant  ( ieneral,  22  .1  uty  191H, 
\  \.  !;  VI*  Exec,  llox  HI,  102.1  Technical  Data.  See  also  Touhnin,  -7j>  Scrvicr.  .tmeri- 
■.  I',  i  ■■lilr  nor pi  /'  ove.  who  emphasizes  the  lack  of  leadership  and  effective  staff 
i  ■;■■!•  i,  which  made  ‘•practically  a  complete  failure”  of  tin:  Air  Service,  A  EE, 
i,  •:!  the  appointment  of  Jlrig.  Cm.  M.  M.  Patrick,  an  oilier r  from  the  Corps  of 
1  iciaei  fs.  as  eiiief  in  Mav  19IH  (pp.  71  a).  The  Teehnieal  SeetimFs  role  in  making 
ih  ■  I  ior.s  for  the  Air  Seri  ice  chief,  a.s  contrasted  with  the  role  of  disseminating  in- 
•  1 1 •  *i,  takes  on  particular  import  nice  u hen  one  realizes  tied  as  late  as  June  HUH 
I  ’•  i  ’iii  r  il  deei- i, ms  re^aiiling  modiiirations  in  airerafl  were  sent  all  tile  way  up 
:■  r  He  chiefs  uppmiul  f  >r  want  of  an  aileipiate  subordinate  agency  to  take  Care  of 
*.  i  l  - '  Til  [Her.  See  i'i  C,  pp.  H7  H. 
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ticnl  techniques  for  fact  gathering.  During  the  last  few  months 
of  the  war  t he  Technical  Section  finally  tlicl  create  a  system  for 
statistical  reporting  up  and  down  the  front,  but  the  data  so  ac¬ 
quired  was  sadly  limited  in  scope.1*  The  difficulty  encountered  in 
“educating”  t he  many  agencies  concerned  with  the  aviation  pro¬ 
gram  in  the  importance  of  using  the  channels  of  information  estab 
lishrd  by  the  Technical  Section  was  more  serious.  Whether  it  was 
the  agencies  with  their  constantly  changing  personnel  which  caused 
the  trouble  or  the  failure  of  the  section  itself  to  take  sufficiently 
aggressive  action  one  cannot  sav.  In  any  event  at  no  time  during 
the  war  did  information  flow  smoothly  and  continuously  from  the 
Technical  Section,  AFF,  to  the  several  agencies  which  required 
tactical  and  technical  information  in  the  United  States. 

Soon  after  Major  Gorrell  created  the  Technical  Section,  AFF, 
it  was  discovered  that  agencies  in  the  United  States  such  as  the 
N’ACA  and  the  Aircraft  Board  were  requesting  information  di¬ 
rectly  from  French  officials  who  had  in  many  instances  already 
provided  identical  data  to  the  Technical  Section.  Duplicate  re¬ 
quests  of  this  nature  naturally  irked  the  French  authorities  and 
gave  substance  to  Lloyd  George’s  subsequent  scathing  comments 
on  the  capabilities  of  organizers  in  the  United  States.10  Aviation 
officers  in  F.uropc  were  inclined  to  blame  the  failures  of  the  system 
of  liaison  upon  the  “absolute  lack  of  support”  received  from  Wash¬ 
ington.  There  was  some  justice  to  this  contention.  It  was  not  so 
much  a  matter  of  official  unwillingness  to  be  cooperative  as  it  was 
a  general  lack  of  understanding  by  those  in  the  ever-changing  or¬ 
ganizations  in  the  United  States  of  the  proper  channels  and  agen¬ 
cies  with  which  to  deal.20  A  single  instance  will  illustrate  the  prob¬ 
lem  adequately.  As  late  as  June  1918  the  BAP  executive  office 
found  it  necessary  to  point  out  to  members  of  the  staff  that  the 
office  of  the  Technical  Section  in  London  was  a  subbranch  of  the 
Ti  ehnical  Section,  A  FI  in  France  .and  all  dealings  with  the  Lou¬ 
is  Afti-r  June  1!UH  statistical  reports  were  regularly  compiler!  oil  s mil  details 
;»s  Ilyins  hours,  aircrift  .nailable,  wastage.  personnel  strength,  spares,  etc.  Sit* 
"i'ruirrrss  Reports  of  Air  Service  Activities,  A  EE,**  A.S.  Exec.  Sect.,  191H,  National 
War  College  Library, 

lfU  Extract  front  letter  by  I  t.  Col.  E.  S.  Gorrell.  29  Oct.  1917,  NA,  WAV  Exec. 
Ib*\  si.  p»2. 1  Technical  Data;  and  David  Lloyd  Oeorpre,  MVir  Memoir*  (0  vols. ; 

ton.  Little,  Urnwn,  19T*  '17),  .7,  4.11:  “It  is  one  of  the  inexplicable  paradoxes  of 
hi'tory,  that  the  preate'-t  inachine-producinir  nation  on  earth  failed  to  turn  out  the 
mechanism  of  war  after  IS  months  of  sweating  and  toiling  and  hustling.  The  men 
pi  a  id  in  eharire  of  the  organization  of  the  country  for  this  purpose  all  seemed  to 
lautlc  each  other  but  never  the  j  »b.“ 

2  S.  (».  H.  (author  otherwise  unidentified)  to  Henry  Lockhart,  Id  May  I9IH, 
NA.  H  A  l'  Exec.  Box  HE  4*  >2. 1  Technical  Data. 
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tempt  to  wei^h  the  pros  and  cons  of  the  procedure  itself,  but  the 
evidence  shows  that  months  after  the  Technical  Section,  AUK,  had 
been  established  as  an  operating  agency  officials  in  the  United 
States,  whose  activities  required  almost  daily  cooperation  with  the 
section,  apparent 'v  remained  ill  informed  as  to  its  organizational 
structure  and  operating  procedures. 

Had  the  Technical  Section,  AUK,  devoted  more  time  and  en¬ 
ergy  to  “educat iuq;”  odiciafs  in  Washington,  this  difficulty  mi.o'ht 
iiuvc  been  alleviated  hut  not  necessarily  resolved.  An  all  embracing 
solution  to  the  problem  of  liaison  piohahly  lay  beyond  the  scope 
of  an  v  admin  is)  rat  ivc  measurt  s  tin  'rechnieal  Sect  ion  was  capable 
of  taking,  since  the  sources  and  channels  of  information  w c- 
threaded  t hrouoheut  the  entire  Air  Service,  AUK.--  More* 
tiie  Technical  Section  shared  the  ‘‘function”  of  ^atlierin^  ar 
semi  nit  my  in  format  mu  with  nnot  her  acetic  v,  the  I  n  format  io  ,  ac¬ 
tion  of  the  Air  Service  Hindquarters  at  Tours,  to  which  it  wai  ”> 
many  ways  related. 

The  Information  Seciion,  AUK,  was  an  outgrowth  of  the  office 
of  intelligence  whieli  had  been  organized  for  the  Air  Service  Train- 
in*'  Department  in  Pans  durmy  1!)1~.  At  tin'  end  of  the  war  the 
Chief  of  the  Air  Service  described  the  Information  Section  as  the 
central  aceney  for  “technical,  military  and  aeronautical  data.”  -" 
This  inclusion  of  technical  data  in  the  I  unctions  ol  the  Information 
Section  appears  to  have  been  an  error,  for  the  conception  of  func¬ 
tion  held  by  those  actually  in  the  Information  Section  during  the 
war  was  limited  to  information  on  training,  operations,  tactics, 
and  the  like.-1  Just  where  the  line  of  division  came  between  the 
’rechnieal  Section  and  the  Information  Section,  apart  from  their 
geographical  separation,  is  hard  to  determine:  the  relationship  be¬ 
tween  tactical  and  technical  information  is  such  as  to  defy  separa¬ 
tion. 


-1.  Interoffice  memo,  HA  I*  I'.xrr.  Officer  to  Mnj.  [II.  W.|  -Jones  (initials  un- 
certain),  1-  June  |!Hs,  N‘  \,  H  \l*  f'xee.  Hox  HI,  -In 2.1  Technical  Data. 

‘22.  Air  Service,  Al  l*',  Organization  (  hart  for  ('»  Sept.  I1MH  shows  the  complexity 
of  the  sourer-,  of  in  format  ion.  which  iiiclmle  air  units  with  armies  in  the  field;  at 
four  he.uttjuarter Ch  iitmciil,  Haris,  'fours,  and  I.omtwi;  foreign  liaison  offices;  the 
(  oortiin.it ton  Sta*f;  and  oth-  r;,  for  tin*  most  part  iti  echelons  above  the  IVchiiicn! 
Section.  N  A  .  H  \  1’  l.»ee.  I  ><  >\  •  »,  t  i »  \  l  * . 

j:U  I  oiil  1 1 •  •  p  » ,*  t  of  (  in.  f,  Air  Sen io\  A  Kl\  draft  copy.  p.  of.  1DK),  NA,  U  \\  I 
Orirn.  H.t  tiK,  AS  Ili-t.  l(>.,oni..  Hox  \. 

■J %  >,-.*.  *'nr  ,  x.implr,  i’ 1 1 .* i \ •  1 1 « * r »  of  Jn  *  n  ina!  ion  Section  lifted  in  “Hro/rress  of  Air 
Ser.iee  \cthif  •  •  .  .is  uf  J!  N'i.v,  A.S.  K\ec.  S«if.,  .’JO  \ov.  IfUK  National  War 


Schematic  Diagram  7 Uuslraliny  the  Complexity  of  the  System 
for  Transmitting  'Technical  Information  from  Europe 
to  the  United  States  During  1018 
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Pr-ic.rt  lines  indicate  normal  channels  of  command,'  other  lines  indicate  expedient 
channels  established  l>u  tiurc.au  of  Aircraft  Production  officials,  liven  on  this 
sclu  malic  and  highly  simplified  dinyram ,  it  is  evident  that  multiple  sources  of  design 
inf  jrmziian  reaching  the  HAP  made  Coni' id  iny  recommendations  almost  inevitable. 


% 


IDEAS  AND  WEAPON'S 

The  split  between  the  Technical  and  Information  sections,  AKF, 
i-  more  Mgtiificant  than  may  at  first  appear.  To  begin  with,  the 
duplicate  or  overlapping  functions  of  tlie  two  agencies  had  a  con¬ 
siderable  influence  upon  the  operation  of  the  whole  program  of  pro¬ 
duction  du  1  .’ng  World  War  I.  Kven  more  important,  the  split  be¬ 
tween  tactical  and  technical  information,  though  never  complete, 
«a>  to  establish  a  precedent  which  drove  a  wedge  between  the  two 
for  Miine  20  years  following  the  war,  tending  to  disassociate  the 
air  weapon  as  a  technical  achievement  from  its  application  in  com¬ 
bat.  Kadi  of  these  influences  upon  the  air  weapon  exerted  by  the 
str  icture  of  the  organization  for  liaison  must  be  studied  in  detail, 
t  iironologically  the  influence  on  production  came  first. 

Inadequate  tactical  and  technical  information  was  the  root  cause 
of  the  delays  which  held  hack  the  program  of  aircraft  production 
in  the  1  nited  States.  The  Technical  Section’s  failure  to  advertise 
its  func'ions  and  procedures  aggressively,  coupled  with  the  want 
of  clearly  defined  areas  of  interest  between  file  two  agencies  for 
technical  data,  resulted  in  an  inadequate  flow  of  information  to  the 
Knifed  States.  During  the  summer  of  1018  officials  handling  pro¬ 
duction  became  so  concerned  with  the  breakdown  of  the  system  for 
information  from  Kurope  that  they  went  so  far  as  to  establish 
their  own  system  within  the  AKF.  This  unsuccessful  venture,  which 
has  already  been  described  in  the  account  of  the  Spaulding  Mis¬ 
sion,  was  in  effect  a  criticism  of  the  failure  of  the  AKF  to  supply 
flic  information  necessary  for  production  of  aircraft. 

When  the  BAD  created  a  new  Technical  Information  Section 
in  Washington  it  was  an  implicit  admission  that  the  fault  was  not 
entirely  confined  to  the  overseas  Air  Service  but  lay  also  in  the  ab¬ 
sence  of  an  adequate  agency  for  processing  information  in  the 
Knifed  States.  To  improve  the  flow  of  technical  data,  this  new 
section  in  the  BAP  secured  approval  from  the  Chief  of  the  Air 
Service.  AKF.  of  a  plan  to  have  all  information,  which  was  normally 
sent  to  the  DMA,  duplicated  and  sent  to  the  BAP  as  well.-*’  Thus, 
l>v  August  1918  the  organization  for  passing  information  from  the 
fighting  front  to  t lie  point  of  production  consisted  of  two  parallel 
sv-tems.  One  was  the  normal  channel  of  command  from  the  Tech¬ 
nical  Section,  AKF,  across  the  Atlantic  to  the  Technical  Section, 
DMA.  and  thence,  in  the  form  of  directives,  to  the  BAP  for  certain 
typos  of  aircraft.  The  second  channel  of  information  was  that  ex- 

25.  I  orkhart  to  Chief,  Air  Service,  AKF,  it  Ansriot  ISIS,  and  Copy,  Memo  hv 
Chief,  Air  Service,  AF.F,  IS  Anirust  ISIS,  NA,  HAI’  F.xce.  Itnx  HI,  102.1  Technical 


Hi 
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tending  from  the  BAP  representative  directly  to  the  BAP  Tech¬ 
nical  Information  Section.  Tnis  parallel  pattern  was  somewhat 
complicated  by  the  order  issued  by  the  Chief  of  the  Air  Service 
providing  that  duplicates  of  all  reports  sent  to  the  DMA  be  sent 
direct  to  the  BAP.  Despite  these  irregularities,  by  the  end  of  the 
summer  of  1918  the  director  of  the  Technical  Information  Section 
of  the  RAP  was  able  to  report  that  the  flow  of  information  was  ac¬ 
celerating  and  that  liaison  was  generally  excellent.  The  illusion  was 
short-lived.'" 

Little  more  than  a  week  after  the  Director  of  Information  for 
BAP  had  pictured  the  problem  of  liaison  in  glowing  terms,  a  new 
storm  broke  out.  The  Technical  Section  (DMA)  protested,  not 
without  some  justification,  that  the  newly  created  Technical  In¬ 
formation  Section  of  BAP  usurped  and  duplicated  functions  prop¬ 
erly  belonging  to  the  DMA.  A  suggestion  by  officials  of  the  DMA 
that  the  new  section  be  abolished  appears  to  have  had  little  effect 
since  the  Technical  Information  Section  continued  to  exist.  As  long 
as  the  DMA  failed  to  improve  the  mechanics  of  its  organization  for 
disseminating  and  processing  information,  it  could  expect  the  BAP 
to  operate  rival  and  parallel  agencies.  Officials  of  the  BAP  insisted, 
but  failed  to  support  their  contention  with  examples,  that  process¬ 
ing  by  the  DMA  delayed  information  by  as  much  as  four  weeks, 
thus  making  it  “stale”  before  it  reached  the  production  officials  who 
needed  it.-1 

The  arrangement  certainly  did  not  simplify  the  handling  of  in¬ 
formation.  An  impartial  observer  might  well  sympathize  with  an 
unhappy  British  official  in  Washington  who  admitted  with  char¬ 
acteristic  understatement  that  he  was  “extremely  exercised”  over 
the  situation  regarding  technical  data.  Where,  he  asked,  should  in¬ 
formation  be  sent,  and  what  guarantee  had  he  that  sending  it  to 
one  person  would  ensure  its  proper  circulation?  28  Ilis  question 
cut  to  the  heart  of  the  problem.  The  duplicate  organizations  set 

2s.  Director  of  Tech.  Info.  Sect,  to  Asst.  Director,  Aircraft  Production,  9  Sept. 
191s,  XA,  It  A  I*  Kxce.  It.  .x  M,  U)2.I  Technical  Data.  W.  C.  Sabine,  the  Technical 
Information  Section  dire,  tor,  was  j>ut  in  charge  of  the  NACA  OlTice  of  Aeronautical 
Intelligence  in  September  1919.  This  aviation  information  ;pniy,  u  further  com¬ 
plication  in  tin’  pattern,  had  been  established  in  January  191S  as  a  '‘central  govern- 
ti.i-ntal  depository"  for  aeronautical  data.  It  relied  upon  the  National  Research 
Council  (see  following  chapter)  for  information  from  Europe.  NACA  .tnnual  lie- 
fiiirt,  191s  (  WashiliL'tun,  (11*0,  1919).  pp.  2 to. 

21.  A-st.  Director,  Aircraft  Production,  to  Acting  Director.  19  Sept.  1919,  and 
Memo,  l;  \|>  E\ec.  to  Acting  Director,  !I  Oct.  I91S,  XA,  B  M*  Exec.  Box  HI,  402.1 
Technical  Data. 

2s.  Col.  \V.  SinipliiU,  Special  British  Mi-si.m,  to  Asst.  Director,  Aircraft  Produc¬ 
tion,  21  July  191s,  XA,  BAP  Exec.  Box  91,  jnj.i  Technical  Data. 
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up  by  the  BAP  were  irregular  emergency  measure?,  more  expedient 
than  effective,  designed  to  solve  a  problem  by  direct  action.  In 
doing  so,  they  created  a  whole  series  of  subsidiary  problems.  For 
each  new  information  agency  established,  there  were  countless  ex¬ 
isting  agencies  which  would  have  to  be  “educated”  as  to  appro¬ 
priate  channels  and  methods  of  operation. 

Just  how  diflicult  the  process  of  orientation  could  be  is  illustrated 
by  the  relationship  of  the  BAP  Technical  Information  Section 
with  the  British  Mission  in  Washington.  The  stall  of  this  mission 
built  up  a  working  relationship  with  the  Technical  Section  of  the 
DMA.  When  the  new  Technical  Information  Section  appeared  on 
the  scene,  a  whole  new  set  of  relationships  had  to  be  determined. 
The  problem  was  not  simply  one  of  handing  out  duplicate  informa¬ 
tion,  for  the  system  of  liaison  was  far  more  complex  than  that.  The 
reader  will  remember  that  the  Technical  Section,  AKF,  maintained 
a  branch  office  in  London.  The  BAP  had  no  such  office,  so  it  was 
compelled  to  rely  more  heavily  upon  the  liaison  services  of  the 
British  Mission  unless  it  was  willing  to  wait  for  information  to  be 
sent  from  the  branch  in  London  to  the  office  of  the  Technical  Sec¬ 
tion,  AKF,  in  Paris  and  thence  to  the  Technical  Section  of  the 
DMA  in  Washington  for  processing  to  the  BAP. 

The  situation  presented  by  the  system  of  multiple  sources  of  in¬ 
formation  was  not  unlike  the  complexity  of  channels  confronting 
the  foreign  office  of  any  modern  state.  Diplomatic  information  from 
abroad  can  be  gathered  either  through  a  minister  or  ambassador 
residing  in  a  foreign  capital  or  through  the  minister  of  a  foreign 
state  accredited  to  the  government  seeking  information.  The  anal¬ 
ogy  is  useful  because  it  reveals  that  the  authorities  in  the  United 
States  were  not  entirely  without  precedent  in  struggling  to  solve 
their  problems  of  liaison  even  though  they  failed  to  derive  much 
profit  from  the  precedent.  Whether  officials  of  the  BAP  sought 
information  through  the  DMA  or  through  the  British  Mission  was 
undoubtedly  determined  in  the  final  analysis  by  the  success  of  one 
or  the  other  source  in  providing  the  data  desired,  liegardlcss  of 
comparative  effectiveness,  both  channels  continued  to  function  and 
provided  duplicating  and  overlapping  as  well  as  conflicting  ad¬ 
vice.18 

Failing  to  receive  what  the  authorities  in  charge  of  production 
considered  an  adequate  flow  of  technical  information  through  the 
military  channels  of  the  DMA,  the  director  of  the  Technical  In- 

29.  Some  of  the  difficulties  arising  from  conflicting  advice  from  abroad  are  dis¬ 
cussed  below  in  chapters  7  and  8. 
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formation  Section  (HAP)  set  out  to  improve  direct  liaison  with  the 
British.  In  an  accord  reached  with  a  representative  of  the  British 
Aviation  Mission  in  Washington,  it  was  decided  that  all  future 
exchanges  of  information  would  he  cleared  through  a  single  in¬ 
dividual  in  London  dealing  “on  the  widest  possible  lines.”  All 
specific  requests  for  information  were  to  he  channeled  through  this 
person,  arid  the  reports  of  all  missions,  deputations,  or  observers 
in  the  United  Kingdom  were  to  he  returned  through  him.  Finally, 
it  was  stipulated  that  all  information  returned  to  the  Uniter!  States 
would  he  disseminated  by  a  single  suitable  agency.  Presumably  the 
suitable  agency  was  the  BAP  Technical  Information  Section.30 
The  agreement  of  the  BAP  and  the  British  Mission  contained 
several  administrative  features  which  promised  to  help  untangle 
the  snarl  of  agencies  for  liaison.  If  it  did  nothing  more  than  reduce 
the  number  of  independent  and  uncoordinated  reports  returned  by 
missions  and  observers,  the  agreement  would  have  been  useful. 
Nevertheless,  creating  a  new  agency  in  London,  even  if  it  con¬ 
sisted  of  only  one  individual,  was  after  all  merely  adding  one  more 
agency  to  the  many  already  existing.  The  agreement  was  typical 
of  the  prevailing  pattern  and  practice.  Officials  sought  to  solve 
problems  with  more  agencies  rather  than  with  better  agencies,  and 
in  creating  new'  agencies  the  circle  of  problems  widened  just  so 
much  farther. 

How  much  more  difficult  the  addition  of  new  offices  could  make 
the  task  of  acquiring  technical  information  is  illustrated  by  an 
incident  in  London.  When  an  official  of  the  Bureau  of  Standards 
wrote  to  the  Scientific  Attache  at  the  United  States  Embassy  in 
London  for  a  certain  bit  of  information,  the  attache  explained  his 
difficulties  in  securing  what  was  wanted.  The  British  had  set  up  a 
Liaison  Office  in  the  Air  Ministry  to  handle  requests  for  technical 
data,  and  applications  for  information  were  channeled  through 
this  single  agency.  The  report  of  the  attache  is  perhaps  the  best 
possible  index  of  the  effectiveness  of  this  paper-processing  agency. 
“I  succeeded  in  evading  this  requirement  in  some  cases;  in  many 
other  cases  it  resulted  simply  in  the  delay  of  the  information  from 
a  fortnight  to  a  month.”  31  The  vicious  circle  was  complete.  Since 
few,  if  anv,  relied  upon  the  established  channels  of  information, 

30.  “Memo  Regarding  Terlmic.il  and  Other  Information  Given  to  the  I\SA  by  the 

Aircraft  Production  Department  of  the  .Ministry  of  Munitions,  Great  Itritain,"  25 
July  I9IN,  signed  liy  Dr.  Wallace  Sabine  and  Sir  Henry  Fowler,  NA,  BAP  F.xec. 
Box  SI,  TVfhnir.'iI  Data. 

31.  II.  A.  Bum.ste.id,  Seientific  Attach/-,  London,  to  S.  W.  Stratton,  Bureau  of 
Standards,  30  July  I91H,  NA,  BAP  Race.  Box  SI,  402.1  Technical  Data. 
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virtually  every  organization  created  an  agency  of  its  own,  increas¬ 
ing  the  frequency  of  conflicting  reports  and  reducing  the  degree 
of  control  exercised  by  the  military  officials,  who  were  responsible 
ultimately  for  the  success  or  failure  of  the  various  programs  for 
aviation. 

The  futility  of  creating  new  channels  for  information  was  recog¬ 
nized  during  the  fall  of  1918,  and  at  least  one  agency  sought  to 
improve  the  situation  by  refining  existing  procedures.  The  reforms 
proposed  by  the  Director  of  Information  for  the  BAP  read  like 
a  catalogue  of  errors  in  the  liaison  system  in  operation  during  the 
last  month  of  the  war.  Henceforth,  the  director  suggested,  officers 
detailed  abroad  for  liaison  service  with  the  Allies  or  as  members  of 
missions  should  be  chosen  from  among  those  “directly  responsible 
for  the  subsequent  use  of  the  information.”  While  this  was  mani¬ 
festly  impossible  in  ever}’  instance,  the  director  felt  it  was  essential 
for  each  officer  sent  overseas  to  be  “conversant  with  the  subject” 
of  his  mission.  The  director  further  recommended  that  the  orders 
of  ea  h  mission  should  be  “carefully  and  narrowly  defined”  by  the 
agency  originating  the  mission  and  that  activities  should  be  con¬ 
fined  within  the  limits  of  these  directives.  For  a  corollary,  as  if  to 
emphasize  the  point  and  take  note  of  very  human  past  experience, 
the  recommendation  added  that  each  officer  should  “occupy  him¬ 
self  solely  with  the  specific  purpose  of  the  trip  and  return  at  the 
earliest  possible  moment.”  Perhaps  the  most  significant  advice  the 
director  offered  was  that  each  returning  mission  or  observer  should 
prepare  a  written  rather  than  a  verbal  report  and  distribute  copies 
to  all  interested  agencies. 3- 

The  reforms  proposed  by  the  official  of  the  BAP  reveal  continued 
reliance  upon  missions  or  individual  observers,  even  at  the  end  of 
the  war.  The  emphasis  on  written  reports  indicates  that  officials  in 
the  War  Department  at  long  last  appreciated  the  slight  value  of 
information  not  reduced  to  writing.  The  contradiction  inherent  in 
the  director’s  recommendations  probably  escaped  him.  If  missions 
were  to  reduce  their  findings  to  report  form,  why  then  was  a  mission 
necessary  at  all?  Missions,  it  must  be  admitted,  had  certain  ad¬ 
vantages  for  special  projects  over  the  services  rendered  by  per¬ 
manent  liaison  organizations.  But  for  the  routine  transfers  of 
information,  established  agencies  with  functional  staffs  and  well- 
cultivated  official  contacts  had  shown  themselves  more  capable  of 

32.  Memo,  Director,  Tech.  Info.  Sect.,  to  Acting  Director,  Aircraft  Prod.,  28 
Oct.  1918,  NA,  BAP  Exec.  Box  81,  402.1  Technical  Data. 
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gathering  information  than  had  missions,  even  if  the  agencies  were 
deficient  in  techniques  of  dissemination. 

Otiicers  in  the  AEF  when  reviewing  the  experience  of  the  war 
reiterated  the  recommendations  of  tiie  BAP.  Their  reports  noted 
that  the  absence  of  specific  directives  and  carefully  defined  instruc- 
tions  had  impaired  the  efficiency  of  missions,  and  the  practice  of 
assigning  personally  or  professionally  unqualified  officials  had  been 
a  constant  source  of  embarrassment.  More  significantly,  criticisms 
from  the  AEF  went  beyond  those  propounded  by  the  BAP  and 
stressed  the  importance  of  agencies  for  liaison  in  preference  to 
individual  observers  and  missions. 

Looking  back  on  the  tangle  in  liaison,  the  officers  of  the  AEF 
who  reviewed  the  whole  period  of  the  war  emphasized  a  lesson  recog¬ 
nized  only  after  repeated  failures:  it  has  been  demonstrated,  they 
said,  that  departments,  headquarters,  and  armies  ‘‘cannot  be  de¬ 
pended  upon*’  to  furnish  information  “automatically.”  Informa¬ 
tion;’.!  agencies  could  ensure  a  continuous  flow  of  technical  data 
only  by  establishing  a  system  of  liaison  with  representatives  in 
every  agency  for  training,  operations,  or  staff  duty,  each  specifi¬ 
cally  charged  with  the  sole  mission  of  gathering  information.33  On 
both  sides  of  the  Atlantic  military  officials  recognized,  at  last,  that 
technical  information  required  organizations  to  process  it  con¬ 
tinually  if  production  was  to  keep  pace  with  the  flux  in  design  re¬ 
quired  to  maintain  aircraft  superior  to  those  of  the  enemy.  Un¬ 
fortunately,  even  these  simple  fundamentals  were  not  recognized 
until  after  the  fighting  had  stopped.  Organizations  so  painfully 
assembled  during  the  war  vanished.  Some  lessons  were  salvaged. 
Many  had  to  be  learned  over  again.34 

Whether  or  not  the  aircraft  produced  in  the  United  States  would 
be  superior,  only  the  competitive  test  of  aerial  combat  could  tell. 
But  before  going  on  to  analyze  some  of  the  results  produced  during 
the  course  of  the  war  by  the  disorganized  state  of  the  agencies  for 
gathering  information  and  making  decisions,  one  must  explore  still 

See  Information  Section,  AKF,  in  volume  entitled  “Lessons  Learned"  in  “Air 
Service,  AKF,  History,"  Scries  A,  Vol.  15,  ca.  1019,  NA,  WWI  Orgn.  Records, 
GHQ,  \KF  Files.  See  also  bibliographical  note,  below. 

•  H.  The  Information  Section,  AKF,  anticipated  the  recommendation  of  the  Lock¬ 
hart  Mission  in  compiling  an  extensive  history  of  the  Air  Service,  AKF  (see  above, 
n.  The  "lessons  learned,”  however,  were  for  the  most  part  impressions  of  the 
period  at  the  end  of  tin’  war  rather  than  the  product  of  day-to-day  operating 
i  s;  erience  from  1917  onward.  Because  of  the  comparative  inaccessibility  of  these 
histories  after  World  War  1.  even  the  limited  value  of  the  “lessons  learned"  was 
little  exploited. 


102 


IDEAS  AND  WEAPONS 


another  area  of  administration.  Along  with  the  several  sources  of 
technical  data  in  foreign  countries,  there  were  in  the  United  States 
a  number  of  agencies  for  engineering  and  scientific  research  con¬ 
tributing  to  the  field  of  aircraft.  No  study  of  the  aerial  weapon 
would  be  complete  without  some  consideration  of  the  organization 
created  to  utilize  these  agencies  in  the  national  program  of  avia¬ 
tion. 


Chapter  VI.  Organization  for  Uescarch  and 
1)  evelopment 


When  the.  United  States  entered  World  War  I  the  nation  was 
unprepared  to  meet  the  demands  for  aircraft  which  full-scale  par¬ 
ticipation  in  a  world  conflict  required.  Even  though  the  unprepar¬ 
edness  of  the  United  States  made  it  imperative  to  count  on  Europe 
for  immediate  production  of  tactical  aircraft,  from  the  very  out¬ 
break  of  war  there  had  been  no  intention  of  continued  reliance  upon 
foreign  stales,  l’ride  alone,  not  to  mention  strategic  necessity, 
would  have  compelled  the  nation,  sooner  or  later,  to  establish  a 
self-sufficient  aircraft  industry  independent  of  foreign  leadership. 
A  self-sufficient  source  for  aircraft  implies  the  existence  of  a  highly 
perfected  system  for  converting  scientific  and  technological  ad¬ 
vances  into  designs  for  production.  Such  a  system,  in  its  barest 
essentials,  would  require  organizations  for  seeking  and  exploiting 
new  scientific  knowledge  and  organizations  for  applying  in  prac¬ 
tice  the  findings  of  the  scientists.  In  short,  the  nation  needed  agen¬ 
cies  for  research  and  development,  llut  in  April  1917  there  existed 
only  the  most  rudimentary  beginnings  of  an  integrated  system  for 
aeronautical  research  and  development. 

There  was  no  room  for  false  pride  regarding  aviation  in  the 
United  States  when  the  Bolling  Mission  sailed  for  Europe.1  In 
early  1917  there  were  only  about  a  half-dozen  aeronautical  en¬ 
gineers  in  the  Aviation  Section  of  the  Signal  Corps.  Several  of  these 
officers  were  actually  studying  aeronautics  at  the  Massachusetts 
Institute  of  Technology  when  war  broke  out.*  There  were  at  the 
time  only  10  or  12  manufacturers  of  aircraft  in  the  entire  United 
States.  Of  these,  only  about  half  had  ever  constructed  as  many  as 
10  airplanes.  None  had  ever  designed  a  successful  type  for  combat. 

1.  Lloyd  (ieorge's  charge  tl.at  pride  kept  the  I'nited  States  from  profiting  by 
the  experience  of  (lie  Allies  in  design  has  hern  ilrmonst rated  as  erroneous  in  Chap¬ 
ter  4.  See  David  I.loyd  (ieorge,  It'nr  Memoirs  (<>  vols.;  Boston,  Little,  Brown,  l.iHS- 
•'(7  )  .7.  4.71  ;  and  I-'..  S.  <  oirrell,  "What,  No  Airplanes?”  Journal  of  Air  Late  and  Com- 
VII  ret  (.Ian.  19U  ). 

2.  B.  Crowell,  .Imprint's  Munitions ;  H-/7 -{'US  (Washington,  (i I’O,  1919),  p.  240. 
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The  Curtiss  Aeroplane  and  Motor  Corporation  of  Buffalo,  N.Y., 
having  constructed  a  large  number  of  training  aircraft  for  the 
War  Department  and  for  the  British,  was  the  only  manufacturer 
with  extensive  experience.  Moreover,  Curtiss  enjoyed  the  advan¬ 
tage  of  the  services  rendered  by  a  number  of  British  engineers 
serving  on  the  staff  of  the  corporation.3 

T1  ierc  could  he  no  question  of  the  unlikelihood  of  creating  an  ef¬ 
fective  aerial  force  with  these  limited  resources,  l  iven  if  the  War  De¬ 
partment  had  been  able  to  provide  the  manufacturers  with  definite 
objectives  in  terms  of  the  performance  desired  (which  the  depart¬ 
ment  was  quite  unprepared  to  do  in  April  1917),  it  is  doubtful 
that  a  bare  half-dozen  designers  could  have  developed  the  types 
of  aircraft  required  on  the  front  in  Europe.  The  need  for  aircraft 
immediately  and  in  large  numbers  inevitably  brought  about  the  de¬ 
cision  to  turn  to  Europe  for  models  of  tactical  aircraft  to  be  put 
into  production  at  once.  On  the  other  hand,  the  decision  to  estab¬ 
lish  an  organization  for  experimental  engineering  within  the  mili¬ 
tary  service  came  only  after  leaders  in  aviation  circles  became 
aware  of  the  problem  of  continual  change  in  design.  When  the  Boll¬ 
ing  Mission  went  to  Europe  for  models  of  aircraft  to  put  into 
production,  the  assumption  apparently  had  been  that  those  chosen 
would  lie  sent  home,  copied,  and  turned  out  in  great  quantities.  It 
was  not  until  the  midsummer  and  fall  of  1917  that  the  full  implica¬ 
tions  of  the  never-ending  change  in  design  imposed  by  aerial  com¬ 
bat  with  an  aggressive  enemy  began  to  affect  planning  for  aviation 
in  the  I’nited  States.4 

Not  until  after  the  return  of  aircraft  designer  l,t.  Col.  V.  E. 
Clark  from  his  service  in  Europe  with  the  Bolling  Mission  did  of¬ 
ficials  in  the  I'nited  States  set  up  an  organization  to  handle  engi¬ 
neering  problems  at  the  operating  level.  In  October  1917  the  Chief 
Signal  Officer  authorized  the  establishment  of  a  Signal  Corps  “ex¬ 
perimental  factory”  at  McCook  Field,  Dayton.  Ohio.  Lieutenant 
Colonel  ('lark  took  command  of  the  new  organization  which  was 
officially  designated  the  Airplane  Experimental  Department.  This 
position  probably  curtailed  Clark’s  effectiveness  as  an  aircraft 
designer  by  loading  him  with  administrative  routine,  but  there  were 
other  reasons  why  the  engineering  organization  failed  to  turn  out 
designs  for  combat  aircraft.5 

3.  /M,/.,  i»p.  2*5 1 - 4. 

4.  for  example,  the  gradual  change  in  attitudes  of  members  of  the  Bolling 
Mission,  Chapter  4,  above. 

5.  Photostat  copy.  Signal  Corps,  Equip.  Div.,  Office  Memo,  No.  30,  IK  Oct.  1017, 
in  files  of  Wright  Field  Hist.  Office.  As  early  as  24  May  1017  an  Aircraft  Engineer- 
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Tlie  Airplane  Experimental  Department  had  scarcely  been 
established  when  it  was  confronted  with  a  rival  organization,  the 
Production  Engineering  Department.  The  Production  Engineer¬ 
ing  Department  was  originally  formed  as  an  agency  to  prepare 
and  expedite  production  of  aircraft  from  European  sources  as  well 
as  those  conceived  by  the  experimental  department,  but  in  actual 
practice  the  production  department  became  an  experimental  en¬ 
gineering  agency  itself.  Many  of  the  designs  sent  from  Europe 
had  to  be  altered  significantly  to  fit  available  engines,  and  in  effect¬ 
ing  the  necessary  modifications,  the  staff  of  production  engineers 
became  experimental  engineers  perforce.  During  August  1918  ex¬ 
perimental  and  production  engineering  combined  under  a  single 
head.11 

The  urgency  of  the  need  for  aircraft  in  France  undoubtedly 
tended  to  divert  the  limited  number  of  designers  available  at  Day- 
ton  from  original  work  in  design  to  expediting  production.  More¬ 
over,  the  staff  at  McCook  Field  found  that  designing  aircraft  was 
difficult,  if  not  impossible,  when  separated  from  the  actual  process 
of  manufacture.7  Whether  it  was  recognition  of  this  difficulty  or 
the  pressure  of  the  contemporary  need  which  induced  the  engineer¬ 
ing  staff  to  abandon  the  attempt  cannot  be  determined.  In  any 
event,  after  the  first  few  mouths  of  1918,  the  initiative  for  creative 
designing  of  aircraft  was  left  for  the  most  part  to  the  engineering 
staffs  of  the  several  manufacturers.8 

In  view  of  the  limited  resources  of  engineering  skill  available  to 
the  manufacturers  of  aircraft  in  the  United  States,  the  results 
achieved  in  terms  of  actual  performance  when  war  came  were  re¬ 
markable,  and  at  the  time  of  the  Armistice  a  number  of  indigenous 

in g  Division  1 1 1 < I  l>rrn  formed  but  only  ;is  n  stuff  office  in  the  Office  of  the  Chief 
Signal  Officer  in  Washington.  For  evidence  of  the  diversion  of  design  talent  to  com¬ 
mand  functions,  sec  .tirrrnft  Production,  Hearings  before  subcommittee  of  Senate 
Military  Affairs  Committee,  95  Cong.  J  Sess.,  15  July  ISIS,  779. 

a.  Some  of  tbe  problems  encountered  in  converting  foreign  designs  for  use  with 
l  iberty  engines  are  discussed  in  the  following  chapter.  See  also,  for  details  of  or¬ 
ganizational  changes,  (.apt.  II.  II.  Itlee,  "History  of  .  .  .  Airplane  Engineering 
J  >i  vision  .  .  .  ,"  15  Aug.  1919,  Wright  Field  Hist.  Office  tiles. 

7.  For  an  illustration  of  this  problem,  see  AAF  Historical  Study  No.  51,  "The 
Development  of  Aircraft  Gun  Turrets  in  tbe  AAF;  1017  1911,"  p.  280,  May  1917, 
A  Ah'  Archive. 

8.  See  "Rotary-Wing  Aircraft  in  the  Army  Air  Forces:  A  Study  in  Research  and 
Development  Policies,"  chap,  ii,  19Ki,  Wright  Field  Ilist.  Office,  for  evidence  of  at¬ 
tempts  by  the  government's  engineers  to  design  military  aircraft.  See  also  J.  A. 
Seek,  "Investigations,"  Sept.  1919,  NA,  BAP  Hist.  Box  8,  Tiff. 5  Investigations, 
General;  and  AAF  Historical  Study  No.  5<>,  “Materiel  Research  and  Development 
in  the  Army  Air  Arm;  1911-1915,"  chap,  i,  1916,  AAF  Archive. 
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designs  wi  re  just  at  the  point  of  entering  full-scale  production. 
1'he  Packard  Motor  Car  Company  used  a  French  aeronautical 
engineer  trained  at  St.  Cyr  to  produce  a  two- place  pursuit,  the 
l.epere,  with  performance  somewhat  superior  to  that  of  the  air- 
emtt  m  action  along  the  front.  The  Thomas-Morse  one-place  pur¬ 
suit,  the  Martin  homher,  and  the  Loenmg  two-place  pursuit  were 
distinctly  domestic  designs  winch  had  achieved  superior  perform¬ 
ance  records  when  the  war  ended. •“  Hut  the  superlative  achievements 
"1  purely  experimental  types  did  not  win  battles.  Results,  no  mat¬ 
ter  how  remarkable,  were  of  little  value  unless  they  represented  air- 
eratt  actually  on  the  fighting  front.  No  aircraft  entirely  designed 
in  t  he  l  mted  States  reached  F.urope  m  time  to  he  of  value  in  World 
War  I. 

The  achievements  of  the  Fnitcd  States  in  creative  design  and 
experimental  engineering,  as  contrasted  to  the  result  in  production 
engineering,  were  important  only  insofar  as  they  marked  the 
growth  ot  a  new  industry  and  developed  a  body  of  experience  to 
guide  ti'“  War  Department  in  the  postwar  era.  In  terms  of  pro¬ 
viding  superior  weapons  to  give  an  advantage  for  victory,  creative 
clc'ign  in  the  Fnitcd  States  played  little  or  no  part.  The  effort  of 
the  War  Department  and  the  aircraft  industry  together  was  pri¬ 
marily  in  the  direction  of  applied  ralher  than  creative  design.  The 
greater  part  of  the  wartime  program  for  aviation  was  devoted  to 
manufacturing  from  ready-made  designs  and  to  reducing  foreign 
designs  to  production.  Hence  there  was  need  for  a  domestic  agency 
to  explore  the  many  horizons  of  the  new  science  of  aviation.  Such 
an  agon  •  already  existed  in  the  National  Advisory  Committee  for 
Aeronautics  (  NACA),  hut  the  NAC’A  was  not  a  part  of  the  War 
Department.  The  degree  to  which  the  War  Department  would 
profit  from  the  services  of  the  NACA  in  perfecting  the  air  weapon 
was  thus  largely  dependent  upon  the  ability  of  the  department  to 
c-tah!id,  an  effective  system  of  liaison  with  the  aeronautical  agency. 

The  NACA  has  already  been  mentioned  in  an  earlier  chapter  as 
tin1  product  of  a  rider  on  a  naval  appropriations  bill  in  191o.  The 
founding  legislation  of  the  NACA  grew  out  of  the  efforts  of  a 
group  of  enthusiasts  carrying  on  the  Langley  tradition  at  the 

'F  P  ,  r»  is  tin  real ly  I’OMprriirn  ivr  pulil't-ln  il  .liM'ii-^inn  of  aircraft  in 

1 1  •  l  r  =  i *  •  < i  S * . i t »■  s  diirirur  Work!  War  I.  <  rmwll,  .  t  rn-  rim's  Mu u //.»/«.-•,  pp. 

j  1  tin  lir«,|  .t\,ii!al»ir  in  print.  I  !■  fa  ever,  for  rti r  ory  juitiii.vheil  resumes,  see 

M  i  <  i  -  m  <  i.  O.  Sijiii er.  "Aeronautics.  in  t h»-  I  nitcil  States  adilrrss  before 

\  t  ,  ie  t  n  Institute  of  l.lietrieui  1.  n^ri  m  «*  r  ^  (New  York,  I!>1!));  ami  Col.  Ci.  W. 

Mi-.*.-  ami  It.  li.  H.  Kinnions,  I'nitfJ  Stati*  A  rmj  .lire  raft  I'rofluction  I'acts 
(  W  ..  liin^ton,  (IPO,  101!*  ). 
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have  boon,  was  scarcely  dynamic.  Officials  of  the  NACA  believed, 
with  ample  justification,  that  aircraft  manufacturers  were  not  in¬ 
terested  in  models  involving  “radical  or  sudden  changes”  from  the 
prevailing  standards.  Clearly,  the  committee  reasoned,  it  was  the 
responsibility  of  a  disinterested  agency  such  as  the  NACA  to  lead 
the  way  in  pushing  back  the  horizons  of  aeronautical  science  and 
to  set  the  pace  in  developing  better  aircraft.13 

lteneficial  as  the  initiative  of  the  NACA  may  have  been  in  stimu¬ 
lating  aeronautical  research,  aggressiveness  was  not  without  its 
more  questionable  aspects.  When  the  committee  turned  from 
research  to  participate  in  planning  production,  it  contributed 
heavily,  albeit  unintentionally,  to  the  organizational  split  between 
operations  and  supply  which  did  so  much  to  hamper  the  program 
of  aircraft  in  \V  orld  War  I.H  To  condemn  the  committee  for  the 
problems  resulting  from  its  engaging  in  activities  beyond  those 
contemplated  by  Congress  is  to  overlook  the  factor  of  personality 
in  the  new  agency.  The  enthusiasm  which  led  the  NACA  to  under¬ 
take  planning  production  in  the  absence  of  concrete  activity  in  that 
direction  by  the  Signal  Corps  was  the  same  enthusiasm  which  led 
the  committee  to  effective  service  in  the  field  of  research. 

Officials  of  the  new  agency  were  certainly  aggressive.  During 
101(j,  the  second  year  of  its  existence,  the  NACA  secured  an  ap¬ 
propriation  of  $S>,000  and  asked  Congress  to  provide  $107,000 
for  the  next  fiscal  year.  Although  Congress  was  doubtless  influenced 
by  the  progress  of  aviation  in  Kurope  in  granting  these  increases, 
they  ‘-till  reflect  something  of  the  energy  with  which  the  committee 
tackled  the  problem  of  aeronautical  research.  Another  more  spe¬ 
cific  index  of  aggressiveness  in  the  NACA  appears  in  the  work  of 
t lie  committee  in  sending  representatives  to  Kurope  to  obtain  scien¬ 
tific  information  directly  from  the  combatant  Powers  as  early  as 
March  1917.  It  will  he  recalled  that  the  War  Department,  with  all 
its  established  channels  for  liaison  through  military  attaches  and 
diplomatic  representatives,  had  been  unable  to  got  observers  to 
the  front  to  gather  information  on  developments  in  aircraft  until 
just  about  this  same  time.15 

n.  Ihi'l..  p.  ia. 

14.  NACA  Annual  Report,  1017,  p.  17.  The  NACA  put  itself  on  record  as  basinp 
its  proposal  fur  an  Aircraft  I’rnduetion  Board  under  the  Council  of  National  De¬ 
fense  upon  a  study  of  European  experience  and  practice,  t'nhappily,  t lie  NACA 
doesn't  appear  to  have  appreciat'd  the  lack  of  full  ministerial  responsibility  in  the 
Council  of  National  Defense  as  contrasted  with  the  British  Ministry;  for  example, 
tlse  proposal  of  the  NACA  adopted  the  duties  lmt  not  the  authority,  the  form  with¬ 
out  the  substance,  of  its  European  models.  See  above.  Chapter  V. 

15.  NACA  Annual  Report,  191  '5,  pp.  17-10;  and  Extract  from  draft  of  NACA 
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Smitlisoniiin  Institution  in  Washington. 10  The  wording  of  the 
organic  act  of  the  committee  constituted  a  broad  directive,  which 
authorized  it  to  supervise  and  direct  the  scientific  study  of  the 
problems  of  flight.  Moreover,  when  laboratories  and  equipment 
became  available,  the  committee  was  further  authorized  to  “direct 
and  conduct  research.”  The  only  specific  limitation  imposed  upon 
the  new  organization  was  fiscal,  since  Congress  provided  for  no 
more  than  $.5,000  per  year  for  five  years.11 

In  creating  the  NACA,  Congress  followed  a  well-established  tra¬ 
dition  for  independent  agencies,  granting  broad,  ill-defined  powers 
in  the  enacting  legislation  and  leaving  to  time,  the  initiative  of  the 
agency,  and  the  interpretations  of  the  courts  the  task  of  defining 
the  agency’s  functions  in  detail.  It  was  the  aggressive  initiative  and 
enthusiasm  of  the  original  committeemen  on  the  NACA  which  de¬ 
termined  the  real  scope  of  their  activities.  This  delineation  of  func¬ 
tions  began  soon  after  the  agency  was  first  created. 

During  1915  the  committee  conducted  a  survey  of  facilities  for 
aeronautical  research  in  the  United  States.  The  results  were  dis¬ 
heartening.  Few  universities  displayed  more  than  a  “curiosity” 
in  regard  to  aeronautics;  only  two  offered  formal  course  work  in 
aerodynamics.  Thus,  in  its  first  months  the  committee  realized  that 
the  initial  contribution  of  the  NACA  would  be  to  define  the  prob¬ 
lem  of  aviation  by  isolating  the  areas  of  the  unknown  and  group¬ 
ing  them  into  related  fields  of  study  such  as  power  plants,  airfoils, 
instruments,  structures,  and  the  like.  Having  done  this,  the  NACA 
could  then  provide  a  clearinghouse  for  information  and  a  central 
source  of  publication  for  aeronautical  findings.12  Had  the  com¬ 
mittee  done  nothing  more  than  provide  this  medium  of  expression, 
it  would  probably  have  justified  itself  in  the  eyes  of  Congress,  but 
the  men  who  served  on  the  committee  were  not  content  to  play  a 
passive  role. 

The  infant  aircraft  industry  of  the  United  States  would,  the 
committee  felt,  follow  rather  than  lead.  Without  capital  and  en¬ 
gineering  talent,  manufacturers  had  already  shown  a  tendency 
to  follow  the  demand  of  the  public  or  the  requirements  of  govern¬ 
mental  .specifications.  It  has  been  suggested  (Chapter  2)  that  be¬ 
fore  1917  the  leader-hip  of  the  War  Department  in  aeronautics, 
while  probably  Mimcwliat  better  than  it  is  popularly  supposed  to 

ln  b'ir.'f  .Ittmi'tt  p'trf  <>f  (hr  V-i'p-ml  .Idvifory  Committee  for  <-1  rronautic, f 
( ( i  TO,  j»  !).  S*r  ;i!m»  A  A  1  Historical  Study  No.  50,  chap.  i. 

IJ.  I’uhjjr  No.  JTI,  M  (  oulu,  H  M  ireh  I’M  '*.  Sec  aNo  Chief  Clerk,  NACA,  to  Chief 
Clerk,  Other  of  Chief  >i-n  tl  OfTierr,  JT  Ort.  1017,  A KCC,  Uol.H  NACA. 
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have  been,  was  scarcely  dynamic.  Officials  of  the  XACA  believed, 
with  ample  justification,  that  aircraft  manufacturers  were  not  in¬ 
terested  in  models  involving  “radical  or  sudden  changes”  from  the 
prevailing  standards.  Clearly,  the  committee  reasoned,  it  was  the 
responsibility  of  a  disinterested  agency  such  as  the  XACA  to  lead 
the  way  in  pushing  back  the  horizons  of  aeronautical  science  and 
to  set  the  pace  in  developing  better  aircraft.13 

beneficial  as  the  initiative  of  the  XACA  may  have  been  in  stimu¬ 
lating  aeronautical  research,  aggressiveness  was  not  without  its 
more  <|ue.stinnable  aspects.  When  the  committee  turned  from 
research  to  participate  in  planning  production,  it  contributed 
heavily,  albeit  unintentionally,  to  the  organizational  split  between 
operations  and  supply  which  did  so  much  to  hamper  the  program 
of  aircraft  in  \Y  orld  W  ar  I."  To  condemn  the  committee  for  the 
problems  resulting  from  its  engaging  in  activities  beyond  those 
contemplated  by  Congress  is  to  overlook  the  factor  of  personality 
in  the  new  agency.  The  enthusiasm  which  led  the  XACA  to  under¬ 
take  planning  production  in  the  absence  of  concrete  act ivity  in  that 
direction  by  the  Signal  Corps  was  the  same  enthusiasm  which  led 
the  committee  to  effective  service  in  the  field  of  research. 

Officials  of  the  new  agency  were  certainly  aggressive.  During 
l!)lb\  the  second  year  of  its  existence,  the  XACA  secured  an  ap¬ 
propriation  of  $85,000  and  asked  Congress  to  provide  $107,000 
for  the  next  fiscal  year.  Although  Congress  was  doubtless  influenced 
by  the  progress  of  aviation  in  Europe  in  granting  these  increases, 
they  still  reflect  something  of  the  energy  with  which  the  committee 
tackled  the  problem  of  aeronautical  research.  Another  more  spe¬ 
cific  index  of  aggressiveness  in  the  XACA  appears  in  the  work  of 
t  !a*  committee  in  sending  representatives  to  Europe  to  obtain  scien¬ 
tific  information  directly  from  the  combatant  Powers  as  early  as 
March  1917.  It  will  be  recalled  that  the  War  Department,  with  all 
it-  established  channels  for  liaison  through  military  attaches  and 
diplomatic  representatives,  had  been  unable  to  get  observers  to 
the  front  to  gather  information  on  developments  in  aircraft  until 
ju-t  about  this  same  time.1’' 

1  >  V;  I .  ]>.  i  t. 

11.  XACA  .hinnnl  lir/'-irt.  HUT,  p.  IT.  The  XACA  put  itself  on  record  ns  basing 
it  pro;-,,  d  for  an  Aircraft  I’roduetion  Hoard  under  the  Council  of  Xationa!  De¬ 
ft,  upon  a  stud v  of  European  experience  and  practice.  I  iihappily,  tile  XA(  \ 
it-  .-’ll  ippe  ir  to  lone  appro  cited  t lie  lack  of  full  ministerial  responsibility  in  the 
t'o„:  of  X  it  |,,:i  d  D,  fr:i-c  as  eon  I  rasted  » if  |l  the  1 1  rit  i-h  Ministry ;  for  exam  pie. 

Ho  :  d  of  the  X  AC  \  adopted  (lie  duties  hut  not  the  authority,  the  form  with  - 

■  U:  1  i'l't.oiee,  of  its  European  models.  See  above,  Chapter  t 

i  -■  XACA  .Ir nil'll  /.Vpurf,  HUti,  pp.  lT-ltl;  and  Extract  from  draft  of  XACA 
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W1  iin  the  United  States  finally  entered  the  European  war, 
the  NACA  expanded  its  activities  to  meet  the  special  problems 
rabid  by  tlie  use  of  aircraft  in  warfare,  Thus,  by  the  end  of  1917, 
regardless  of  whatever  might  have  been  the  intention  of  Congress, 
the  N  At  A  was  performing  four  relatively  distinct  functional  roles: 
encouragement  to  civil  aviation;  dissemination  of  aeronautical  in- 
!el!i:„viue  or  technical  information;  applied  research  with  special 
militarv  ends  in  view;  and  fundamental  research.  Of  these  only  the 
L-!  fit tid  in  with  the  role  probably  intended  for  the  agency  by 
Congress. 10 

During  the  first  two  years  of  its  existence  the  NACA  operated 
from  a  few  crowded  rooms  in  a  Washington  office  building.  During 
H)  1()  a  site  hoard  tried  to  find  a  suitable  location  for  a  research 
i  enter.  When  at  last  the  War  Department  was  persuaded  to  pro¬ 
vide  a  plot  at  Langley  Field,  Va.,  work  began  on  a  laboratory 
b  .iiding  and  wind  tunnels  for  which  nearly  $90,000  had  been  ap¬ 
propriated.17  At  the  end  of  the  war,  the  wind  tunnels  were  still 
ii. complete.  The  program  of  fundamental  research  by  the  NACA 
may  have  had  little  or  no  appreciable  influence  upon  the  outcome 
tl.t  war,  but  the  stimulus  of  war,  especially  in  terms  of  funds, 
ii.c.de  it  possible  to  build  up  facilities  which  provided  invaluable 
M-rCcei  to  the  air  arm  during  the  next  20-odd  years.’8 

Of  equal  importance,  or  perhaps  of  greater  importance  as  far 
a-  this  study  is  concerned,  were  the  administrative  relationships 
which  the  NACA  worked  out  with  the  War  and  Navy  departments 
during  the  years  leading  up  to  the  Armistice.  Both  the  War  and 
Navy  departments  were  granted  an  element  of  control  in  the 
NACA  by  the  organic  legislation  of  1915  which  gave  each  service 
two  members  on  the  Executive  Committee.  VS  ith  representatives  on 
this  policy-making  committee,  it  was  assumed  that  the  two  depart¬ 
ments  would  be  able  to  influence  the  direction  of  the  program  of 
research  conducted  by  the  NACA.  This  they  did  in  later  years, 
but  during  World  War  I  there  was,  as  it  has  been  shown,  no  lab¬ 
oratory  and  very  little  research,  so  control  of  policy  was  academic. 

Itivr  Committee  report,  K.Y.  19Ri-17,  AI'CF,  AU.H  NACA  For  a  compari- 
>  'ii  of  N  \l  A  and  War  Department  in  securing  information  from  Europe,  arc  above, 

<  ••  i ’’ ’T  •  .  . 

Pi.  \  detailed  list  of  the  subcommittees,  their  personnel,  and  tunetnms  is  given 
in  N  AC  \  ./hill in'  II.  /I ,.rt.  J 0 1 7.  See  also  S.  W  Stratton,  N  UA.  to  ('apt.  T.  D.  Mill- 
in.-.  AiiiFon  Si  i  ■ !  - ,  Signal  Corps.  17  May  1  !*  1 7,  All  l.dlt.S  NA(  A. 

17.  NAl'A  .-1  nnii'il  Hii'  irt,  1!M7.  p.  1". 

is.  \  \  1 '  1  iistoriea!  Study  No.  7»,  p.p  11  17.  See  dso  N  \(_'A  .h, nun!  /.*<•/  ■■rt. 
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Soon  after  the  United  States  entered  the  European  conflict  a 
flood  of  “inventions”  from  all  over  the  nation  poured  in  from  per¬ 
sons  who  wished  to  contribute  to  the  war  effort.  Up  until  the  time 
(len.  1*.  0.  March  became  Uliief  of  Staff,  inventions  which  were 
offered  to  the  War  Department  wore  referred  to  the  old  Hoard  of 
Ordnance  and  Fortification,  an  agency  whose  ineptitude  for  the 
wartime  task  is  probably  best  indicated  by  the  fumbling  form- 
letter  treatment  the  board  had  given  the  Wright  brothers  in  the 
leisurely  days  of  peace.  General  March  abolished  the  board  as  a 
“sheer  waste  of  time.”  In  its  steail  during  duly  1918  he  established 
on  the  General  Staff  an  Inventions  Section  manned  with  scientists 
and  specialists  drawn  from  universities  for  the  duration. 19 

Aircraft  inventions,  on  the  other  hand,  presented  a  quite  differ¬ 
ent  problem.  Long  before  the  Inventions  Section  of  the  General 
Staff  appeared,  the  NACA  had  begun  to  function  as  a  clearing¬ 
house  for  ideas,  screening  literally  thousands  of  proposals  before 
sending  on  a  small  percentage  of  useful  inventions  to  naval  and 
military  engineers.-"  It  was  in  performing  this  useful  function  that 
the  NACA  hammered  out  its  working  relationship  with  the  War 
Department.  The  two  formal  representatives  of  the  War  Depart¬ 
ment  on  the  Executive  Committee  were  officials  from  Washington 
who  attended  meetings  held  at  infrequent  intervals,  but  the  day-to- 
day  relationship  of  the  department  and  the  NACA  was  actually 
carried  on  by  officials  of  the  NACA  and  members  of  the  engineer¬ 
ing  staff  in  echelons  of  the  service  far  below  the  officials  responsible 
for  effective  policy-making. 

The  practical  result  of  the  difference  between  official  representa¬ 
tion  and  operating  relationships  was  to  shape  the  character  of  the 
influence  which  the  NACA  had  upon  the  development  of  military 
aircraft  in  the  postwar  years.  By  submitting  ideas  directly  to  the 
engineering  staffs,  the  NACA  placed  itself  in  the  hands  of  those 
staffs.  During  the  war,  for  example,  one  innovation  in  the  construc¬ 
tion  of  aircraft  which  came  to  the  attention  of  the  NACA  was  re¬ 
ferred  to  the  engineers  at  McCook,  where  the  idea  was  either  re¬ 
jected  or  ignored.  The  same  idea  was  given  to  the  navy  and  proved 
to  he  of  outstanding  value.-1  The  structure  in  question  may  have 
been  relatively  unimportant  in  terms  of  the  broad  picture  of  devel- 

l!t.  I’.  0.  Man’ll,  l  In  Million  uf  II  'nr  ((i.irden  City,  Dnnbhdav  Duran.  I!):i2),  p. 
17. 

'J'l.  N  ACA  .liiniial  Report,  l!US,  pp.  2<j  :j<) 

■-M.  Report  mi  inventions  handled  bj  NACA,  t\prseript  aeeount  presumably  pre¬ 
pared  by  olliei  ds  of  the  NACA,  IS  April  ISIS,  AMT',  ait.H  NACA. 
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opment  in  the  field  of  aircraft,  but  the  administrative  relationships 
the  incident  betokened  were  important. 

Submitting  ideas  through  engineering  channels  rather  than 
through  policy  planners  in  the  topmost  echelons  made  it  possible 
for  the  engineering  staff  of  the  air  arm  to  kill  off  a  proposal  for  a 
potentially  good  weapon  before  it  reached  the  attention  of  those 
who  shaped  strategy.  It  is  very  probable  that  few  if  any  revolution¬ 
ary  weapons  were  “lost”  by  the  services  in  this  manner  during 
World  War  I,  but  the  subservience  of  the  committee  to  engineering 
rather  than  strategy  was  apparently  firmly  established  by  the  war¬ 
time  precedent.2" 

It  lias  already  been  suggested  that  the  creation  of  the  NACA 
offered  the  War  Department  an  important  means  of  improving 
.he  air  arm  without  assuming  budgetary  responsibility  if  it  could 
evolve  an  effective  system  of  liaison  for  exploiting  to  the  utmost 
the  capabilities  of  the  new  agency.  If  the  system  of  liaison  was  in¬ 
effective,  the  fault  was  not  entirely  military.  The  committee  lacked 
singleness  •  direction.  To  be  sure,  by  1918,  after  the  aircraft 
program  had  failed  spectacularly  and  had  been  subjected  to 
numerous  investigations,  the  committee  was  only  too  walling  to  re¬ 
port  that  its  activities  no  longer  included  planning  programs  of 
production.22  lJut  even  when  the  agency  had  restricted  itself  to 
the  role  of  a  research  organization,  responsibility  was  not  clearly 
defined  until  after  the  Armistice  when  the  committee  made  a  deter¬ 
mined  effort  to  clarify  its  role.21  All  temporary  or  expedient  war¬ 
time  subcommittees  were  discharged  in  1919,  and  the  agency’s 
function  was  redefined  along  twofold  lines  as  a  clearinghouse  for 
all  aeronautical  information  and  a  research  agency  to  service  the 
various  branches  of  the  government.' 

The  NACA  spent  most  of  the  war  years  in  finding  itself.  The 
problem  was  by  no  means  unique.  Other  scientific  agencies  experi¬ 
enced  comparable  troubles  in  trying  to  work  out  effective  systems 

-1.  The  postwar  practice  was  to  appoint  the  Chief  of  the  Air  Service  and  the 
Chief  of  tile  engineering  Division  as  representatives  of  the  army  on  the  NACA. 
,\  iHin.iL'h  this  arrangement  might  seem  to  have  balanced  the  strategic  fuetor  vs.  the 
engineering  factor  in  determining  the  course  of  NACA  research,  correspondence 
i  r  the  period  shows  the  predominance  of  the  engineering  intluence.  See 

V.  I  Cl',  .i.it.s  pr/.-.im.  See  also  Copy.  memo,.!.  C.  Ilunsaker,  NACA,  to  Gen.  H.  H. 
\ reoid.  2  May  1!U2,  AI'CF,  tgU.S  NACA. 

2  NACA  Annual  lie  port,  this,  p.  j/j. 

2t.  I  Hr  in  example  of  some  internal  rumblings  in  NACA,  See  I..  M.  Griffith, 

-n  .r  SC iff  KiiL'ineer,  to  i-’.xee.  Com.,  1  Sept.  101 S,  A  1-'C f  ,  iift.M  NACA. 

NACA  .1  ii  moil  It,  port.  p.  II. 
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of  liaison  with  the  War  Department.  To  consider  some  of  these 
other  agencies  it  will  be  necessary  to  revert  briefly  to  the  early 
months  of  the  war. 

In  April  1917  the  National  Academy  of  Sciences  offered  its 
services  to  the  government  of  the  United  States  in  organizing  for 
war  purposes  the  scientific  resources  of  the  country:  educational, 
industrial,  and  institutional.  The  offer  was  a  logical  one  inasmuch 
as  the  National  Academy  of  Sciences  was  originally  chartered 
during  the  Civil  War  to  abet  the  Federal  cause  by  mobilizing 
scientific  intelligence.  The  National  Academy’s  charter  was  a  broad 
mandate  to  investigate,  examine,  experiment,  and  report  upon  any 
subject  of  science  when  called  upon  to  do  so  by  any  department  of 
the  government.  Within  the  framework  of  this  charter,  the  Na¬ 
tional  Academy  of  Sciences  had  shown  commendable  initiative  in 
preparing  for  war  before  war  was  declared.-8 

As  early  as  February  1917  the  academy  secured  official  approval 
for  creating  the  National  Research  Council  (NltC),  an  organiza¬ 
tion  primarily  designed  to  ferret  out  and  make  available  the 
nation’s  scientific  personnel.  Something  of  the  council’s  initiative  is 
shown  in  the  energy  with  which  it  organized  an  expedition  of  scien¬ 
tific  observers  to  the  French  front  a  full  month  before  the  United 
States  entered  the  war.'-*  Unfortunately,  initiative  and  even  ag¬ 
gressive  interest  were  insufficient  substitutes  for  effective  organiza¬ 
tion.  From  the  outbreak  of  war  until  early  in  1918  the  NltC  ex¬ 
isted  only  as  a  relatively  loose  assembly  of  scientists.  A  single  rep¬ 
resentative  in  Washington  served  in  the  capacity  of  liaison  officer 
between  the  federal  government  and  individual  scientists  working 
in  their  home  localities,  almost  entirely  without  benefit  of  govern¬ 
ment  funds.  Limited  as  the  productivity  of  this  rather  informal 
arrangement  necessarily  was,  the  NltC  nevertheless  laid  some  im¬ 
portant  groundwork  in  organizing  science  for  war.  During  the 
summer  of  1917,  at  the  council’s  instigation,  the  Chief  Signal  Of¬ 
ficer  established  a  Science  and  Research  Division  within  the  Signal 
Corps  which  utilized  scientists  of  the  NRC  to  carry  out  a  number 
of  research  projects.  The  distinguished  physicist  It.  A.  Millikan 
accepted  a  commission  as  lieutenant  colonel  and  took  command  of 
the  division  in  1918.-“ 

26.  W.  F.  Willoughby,  Government  Organization  in  U'ur  Time  and  After  (New 
York,  D.  Appleton,  11)19),  p.  22. 

27.  NACA  Annual  Report,  1917,  p.  19. 

2S.  Cnpt.  C.  M.  Sparrow,  “A  Brief  History  of  the  Organization  and  Activities  of 
the  Science  and  Research  Division  of  the  Bureau  of  Aircraft  Production"  (undated, 
ca.  1918),  NA,  A.S.  Finance  Advisory  Board,  Cuse  No.  UR),  Box  15.  See  also  I.t.  R.  C. 
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The  exact  role  of  the  Science  and  Research  Division  in  the  ad¬ 
ministrative  framework  of  the  Signal  Corps  was  not  clearly  estab¬ 
lished.  The  directive  which  authorized  the  new  division  vaguely 
assigned  it  responsibility  for  all  research  and  development  work 
ordt  red  by  the  Chief  Signal  Officer.  This  left  the  entire  burden  of 
initiati\e  upon  the  chief  and  none  with  the  scientists  themselves. 
Under  this  arrangement  the  scientists  of  the  division  were  con¬ 
sidered  to  be  a  pool  of  talent  from  which  the  best  qualified  in¬ 
dividuals  were  drawn  when  problems  appeared.  At  best  this  was 
an  after-the-fact  way  of  exploiting  the  potentialities  of  science, 
waiting  for  difficulties  to  develop  rather  than  seeking  to  use  scien¬ 
tists  to  develop  difficulties — for  the  enemy. 

Within  tl  it*  limitations  imposed  by  a  scarcity  of  funds  and  the 
absence  of  effective  liaison  in  Washington,  the  scientists  of  the 
NRC  proved  sufficiently  useful  during  the  summer  and  fall  of  1917 
to  induce  officials  in  the  Signal  Corps  to  take  increased  interest  in 
the  possibilities  of  exploiting  the  scientific  resources  of  the  nation. 
Karly  in  1918  the  Chief  Signal  Officer  issued  a  new  directive 
strengthening  the  position  of  the  Science  and  Research  Division  by 
giving  it  a  more  aggressive  role.  This  directive  made  the  division 
responsible  for  the  investigation  of  all  inventions  and  scientific 
developments  of  interop.  In  place  of  passive  reliance  upon  orders 
from  the  Chief  Signal  Officer  assigning  individual  projects  for  solu¬ 
tion,  the  scientists  were  now  officially  encouraged  and  even  required 
to  seek  out  technological  advances  of  possible  use  for  military 
purposes.  Of  equal  or  greater  importance,  the  new  directive  spe¬ 
cifically  required  the  Science  and  Research  Division  to  bring  find¬ 
ings  of  interest  to  the  attention  of  other  divisions  of  the  Signal 
Corps  which  might  make  use  of  them.20 

The  scientists  assigned  to  work  with  the  Signal  Corps  were,  of 
course,  only  one  group  of  the  many  enlisted  in  the  over-all  program 
of  the  NRC  which  served  all  branches  of  the  War  Department, 
the  Navy  Department,  and  other  governmental  agencies.  Nonethe¬ 
less,  the  success  of  the  Science  and  Research  Division  in  the  Signal 
Corps  appears  to  have  been  typical  of  other  units  in  the  NRC  with 
military  affiliations,  because  President  Wilson  signed  an  executive 
order  in  May  1918  requesting  the  National  Academy  of  Sciences 

I  lillxdale,  “Advisory  nnd  Cooperative  Agencies,"  pp.  57-70,  July  1910,  NA,  BAP 
Hist.  Box  9,  3:U  7  NRC  History. 

Sparrow,  “A  Brief  History’’;  nnd  Office,  Cliicf  Sipnal  Officer,  Office  Memo  No. 
•'t5,  lt>  Fell.  19IH,  NA,  DMA  Box  3,  321.9.  See  also  Memo,  I.t.  Col.  L.  S.  Horner  to 
Maj.  R.  A.  Millikan,  Ctiief,  Science  and  Research  Div.,  28  Feb.  1918,  NA,  BAP 
F.xec.  Box  6,  0264  Scientific  Research. 
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to  gi\  e  tlio  NRC  permanent  status.  The  president  laid  down  a  series 
of  specific  functions  to  guide  the  council  in  its  future  operations. 
The  hroad  purpose  of  the  NHC  was  to  stimulate  science  and  re¬ 
search  for  national  defense.  Within  the  meaning  of  this  general 
objective  the  council  was  enjoined  to  “survey  the  larger  possibili¬ 
ties  of  science”  and  to  “formulate  comprehensive  projects,”  bring¬ 
ing  the  attention  of  scientists  and  technical  investigators  to  the 
important  requirements  of  the  armed  forces. 

The  president's  directive  for  the  NltC  was  a  great  deal  more 
specific  than  that  guiding  the  NACA.  In  a  sense,  it  reflected  the 
experience  of  the  Science  and  Research  Division  in  the  Signal 
Corps,  for  it  required  a  positive  or  active  role  rather  than  a  passive 
one.  I  ’nfortunatcly,  while  the  directive  was  specific  in  telling  ex- 
actlv  what  was  wanted,  it  neglected  the  important  consideration 
of  how  the  desired  end  should  he  accomplished.  The  NHC  was  “to 
serve  as  a  means  for  bringing  .  .  .  investigators,  into  active  co¬ 
operation  with  the  scientific  and  technical  services  of  the  War  and 
Navv  Departments  .  .  .”  :i"  Implicit  in  this  assignment  was  the 
assumption  that  the  military  would  come  halfway,  organizing  an 
administrative  system  capable  of  working  in  conjunction  with  the 
scientific  talent  made  available  by  the  NHC.  dust  as  in  the  case  of 
the  NACA,  the  extent  to  which  the  War  Department  profited  from 
the  services  made  available  was,  in  a  large  measure,  dependent 
upon  the  effectiveness  of  the  machinery  for  liaison  established  to 
bring  the  two  organizations  together. 

The  Chief  Signal  Officer's  directive  of  February  1918,  men¬ 
tioned  above,  gave  the  Science  and  Research  Division  an  active 
rather  than  a  passive  role.  Three  months  afterward  the  Signal 
Corps  lost  all  control  over  aviation  with  the  formation  of  the  Divi¬ 
sion  of  Military  Aeronautics  (DMA)  and  the  llurcau  of  Aircraft 
Production  (HAP).  The  Science  and  Research  Division  moved 
under  the  control  of  the  RAP.  Rut  a  complete  break  with  the  Sig¬ 
nal  Corps  proved  difficult.  Many  of  the  scientists  of  the  division 
were  engaged  in  work  on  signal  equipment  rather  than  aircraft, 
so  the  division  continued  to  serve  the  Signal  Corps  as  well  as  the 
newlv  created  organization  for  producing  aircraft."1 

Shortly  after  the  reorganization  in  May  which  divested  the  Sig¬ 
nal  Corps  of  aeronautical  interests,  the  Secretary  of  War  redefined 

an.  The  full  text  of  tin-  Executive  Order  of  II  May  ItUS  is  given  in  Willoughby, 
HuVt  rnnu  nt  Ortr*nii:atinn,  pp.  *2'?  t. 

51.  I  minted,  uhM*rii«*<l  typescript,  “Science  .tint  Research  Pivisinn,"  probably 
prcp.ir*  d  in.c  in  It'lil,  NA,  DMA  P‘>\  li, 
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tin-  duties  of  the  Science  mid  Research  Division.  In  the  light  of  tlic 
Chief  Signal  Officer's  directive  of  February,  the  secretary’s  con- 
ccj >t  of  the  functions  of  the  division  appears  to  he  a  retrogression. 
He  lieheved  the  division  should  he  “utilized  for  such  scientific  in- 
\cd Ration  and  research  as  may  he  necessary.”  Such  a  definition 
outlined  a  decidedly  narrower  and  more  passive  role  than  that 
contemplated  hy  the  Chief  Signal  Officer.3' 

The  Science  and  Research  Division  had  been  operating  under 
the  RAF  for  less  than  three  months  when  it  became  evident  that 
the  new  arrangement  was  not  so  effective  as  might  be  desired.  The 
Director  of  Technical  Information  (BAP)  recognized  the  prob¬ 
lem  for  what  it  was.  Research  work  on  aeronautical  problems,  he 
felt,  had  been  unsatisfactory,  in  part  at  least,  as  a  direct  result  of 
inadequate  organization  and  administration.  Not  only  were  the  in¬ 
ternal  operations  of  the  Science  and  Research  Division  unstable, 
but  the  relationship  and  partition  of  responsibilities  among  the 
divisions,  the  XACA,  and  the  Bureau  of  Standards,  as  well  as  a 
number  of  other  governmental  agencies  remained  unclear.33 

The  Director  of  Technical  Information  was  in  an  excellent  posi¬ 
tion  to  understand  the  limitations  imposed  upon  the  Science  and 
Research  Division  while  its  organizational  stature  remained  uncer¬ 
tain.  Sitting  in  the  midst  of  a  complex  where  competitive  and  dupli¬ 
cating  channels  of  information  were  the  order  of  the  day,  the  di¬ 
rector  made  a  determined  effort  to  unify  the  research  activities  of 
the  Science  and  Research  Division,  the  NACA,  and  other  agencies 
under  a  single  command.  The  need  for  unification  and  control  was 
probably  not  so  much  the  result  of  an  abuse  of  power  by  those  who 
planned  and  created  the  several  agencies  for  research  as  it  was  the 
result  of  a  combination  of  carelessness  in  drafting  directives  and 
innate  aggressiveness  on  the  part  of  operating  personnel.  If  it  was 
to  avoid  competition  and  collision  with  other  research  agencies, 
the  organization,  with  its  greatly  expanded  scientific  and  research 
functions,  now  required  better  administrative  control  than  it  had 
enjoyed  when  still  on  a  job-shop  or  project  basis  under  the  Chief 
Signal  Officer.  Enlarged  functions  tended  to  penetrate  areas  of 
activity  already  covered  by  parallel  agencies,  making  a  greater 
refinement  of  directives  and  a  tightening  of  administrative  control 
increasingly  necessary.  It  was  this  situation  which  the  Director  of 
Technical  Information,  with  his  sorry  experience  concerning  the 

Sj»arri»w,  "A  1 » riot'  History.” 

>.  \V.  (  .  S  alone,  Director  of  Tech.  Info.,  HAI’,  to  M.  W.  Kellogg,  Asst.  Director, 
Aircraft  Production, 'JO  July  1!MN,  NA,  HAP  lixee.  Hox  f>,  OJti.4  Scientific  Research. 
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problem  of  technical  data,  recognized  so  clearly.  Seeing  the  prob¬ 
lem  and  doing  something  about  it,  though,  were  two  different  mat¬ 
ters. 

The  several  research  organizations  interested  in  aeronautics 
represented  as  many  different  and  separate  governmental  agencies, 
parallel  to  the  ;ir  arm  proper  rather  than  subordinate  to  it.  Ef¬ 
fective  reorganization  would  involve  more  than  administrative  re¬ 
form  within  the  War  Department;  possibly  even  legislative  action 
would  be  necessary.  Unfortunately  neither  Congress  nor  the  War 
Department  attempted  any  comprehensive  solution  of  the  prob¬ 
lem  of  administering  research.  The  Director  of  Technical  Informa¬ 
tion  felt  that  “a  very  large  opportunity  to  accomplish  results  by 
suitably  organized  and  directed  research”  had  been  thrown  away.84 

Not  only  was  there  no  attempt  to  unify  aeronautical  research 
activities  at  the  national  level  in  the  summer  of  1918,  but  even 
within  the  BAP  itself  the  Science  and  Research  Division  appeared 
to  be  relegated  to  an  inferior  status.  An  administrator  for  in¬ 
dustrial  research  recruited  as  a  possible  director  for  a  unified  or¬ 
ganization  believed  that  research  was  subordinated  to  production 
in  the  BAP.  After  studying  the  problem  in  some  detail,  he  reported 
that  the  production  officials  were  “probably  not  very  keen  on  scien¬ 
tific  research”  and  were  “preoccupied  by  immediate  difficulties.”  SB 

When  the  war  ended,  production  was  still  considered  more  urgent 
than  scientific  research.  While  there  were  literally  thousands  of 
employees  administering  production  of  aircraft  at  the  time  of  the 
Armistice,  that  portion  of  the  Science  and  Research  Division  con¬ 
cerned  with  aviation  comprised  a  total  of  22  officers,  121  enlisted 
men,  and  16  civilian  scientists.36  Numbers  alone,  of  course,  were 
no  certain  indication  of  significance,  but,  the  fact  that  a  large  px*o- 
portion  of  the  scientists,  civilians  and  officers  alike,  had  been 
drawn  from  outside  the  War  Department  for  the  emergency  only 
was  of  utmost  importance.  When  the  war  ended  they  went  home 
to  the  universities  and  research  institutes  from  which  they  had 
come.  The  Science  and  Research  Division  almost  ceased  to  exist  for 
want  of  personnel. 

There  were  other  reasons  too  why  the  Science  and  Research  Divi¬ 
sion  did  not  survive  the  immediate  shock  of  the  end  of  the  war.  It 

34.  W.  C.  Sabine  to  W.  It.  Whitney  (of  General  Electric,  Schenectady,  N.Y.),  22 
Aug.  1918,  and  Memo,  Asst.  Director,  Aircraft  Production,  to  Bureau  of  Standards, 
12  July  1918,  NA,  BAP  Exec.  Box  6,  02fi.4  Scientific  Research. 

35.  W.  R.  Whitney  to  W.  C.  Sabine,  27  Aug.  1918,  NA,  BAP  Exec.  Box  6,  026.4 
Scientific  Research. 

36.  Sparrow,  “A  Brief  History.” 
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had  not  become  deeply  entrenched  in  the  organizational  hierarchy 
of  the  air  arm.  To  begin  with  it  had  been  an  extraneous  accretion 
to  the  Signal  Office,  and  after  the  reorganization  of  May  1918  it 
straddled  uncomfortably  between  the  Signal  Corps  and  the  BAP, 
which  was  more  interested  in  production  than  in  research.  When 
the  emphasis  on  production  fell  away  after  the  Armistice,  the  BAP 
was  dissolved  in  the  formation  of  the  Air  Service,  and  the  Science 
and  Research  Division  was  nominally  merged  with  the  engineering 
organizations  at  Dayton,  Ohio.  Without  the  leadership  of  its  scien¬ 
tific  personnel  the  division  changed  in  character  as  it  became  sub¬ 
servient  to  an  engineering  agency  with  different  objectives.37  To¬ 
gether  these  factors  added  up  to  one  result :  Little  interest  and  less 
experience  in  organizing  for  science  and  research  were  passed  on 
to  the  postwar  era  oy  the  World  War  I  agencies  for  military  re¬ 
search.  Since  these  agencies  made  comparatively  little  direct  con¬ 
tribution  to  victory,  the  United  States  necessarily  depended  heavily 
upon  borrowed  weapons  and  foreign  designs  for  aircraft  and  ac¬ 
cessories.  This  reliance  served  to  emphasize  the  importance  of  the 
organizations  for  “borrowing,”  to  wit,  the  organizations  for  in¬ 
formation  and  decision-making  discussed  in  earlier  chapters.  Just 
how  well  they  were  able  to  carry  out  their  functions  remains  to  be 
seen. 

37.  See  "Rotary-Wing  Aircraft’’  (cited  above,  p.  105  n.  8)  for  a  discussion  of  the 
role  of  fundamental  research  in  an  applied  research  or  engineering  organization. 
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Tin:  I'nitku  Sr.vn.s  declared  war  on  (iermany  in  April  1017. 
A  full  wav  later  aircraft  production  amounted  Vo  1  il tic  more  than 
a  *  rieklc.  N  u  bombers  and  no  fighters  had  lieen  produced.  The  first 
nine  completed  observation  aircraft,  modified  versions  of  the  Brit¬ 
ish  Drllaviland  Dll-la  appeared  in  February  191K.  During  the 
following  month  only  four  more  came  olf  the  assembly  lines,  and 
in  April,  a  full  year  after  the  war  began,  the  total  production 
was  Id  aircraft.1  Of  the  several  foreign  types  selected  by  the  Boll- 
i  n  Li  M  ission  in  the  summer  of  1  ill  7,  only  one  had  even  approached 
the  stage  of  mass  production.  Although  there  were  10,000  1)11-1 
observation  aircraft  on  contract  during  the  war,  Id  completed  air¬ 
craft  some  Id  months  after  the  outbreak  could  scarcely  be  regarded 
as  an  impie'-i\e  achievement.-  The  promised  aerial  might  with 
which  the  I  riited  States  hoped  to  darken  the  skies  of  Europe  had 
m>t  materialized. 

When  the  public  at  large  learned  of  the  insignificant  number  of 
aircraft  manufactured,  a  wave  of  indignation  and  criticism  broke 
over  those  w  ho  wa  re  responsible  for  the  nation's  aviation  program.3 
dust  as  might  have  been  expected,  a  rash  of  investigations,  official 
and  (luasi-nflieial.  broke  out  in  answer  to  the  public  clamor.  The 
s * i *r v  of  these  investigations  ;uid  the  factors,  political  as  well  as 
pat  riot  ic,  vv  liicii  inspi  red  them  is  not  the  concern  of  this  study.  Some 
of  the  invest ina tots'  finding',  nonetheless,  have  a  direct  bearing 
upon  the  development  of  superior  aerial  weapons.  The  successive 
investigations  uncovered  a  great  number  of  flaws  in  the  program 

[.  C"l.  (1.  W.  Mi'.li-r  .-mil  J.t.  II.  II.  Knmions,  I  itili'l  Slith  s  .trniy  .tirrrnft  /’»<)- 
i  i.fi:  .ii  r-ft,  t  w  i  ii  oil.-i- .11.  (n'o,  i*n>#>.  |>.  is. 

2.  /.’■  /"■rt  "h  .  I  irrr'tf  t  Suri'iii#  ....  IIihIm-  Poeinmnt  No.  (>L*  1,  fili  Cong  2  Sess., 
I'.  .1  in.  1  '*-• p.  1. 

a.  >,  e.  for  i ■  \ .’i in i ile.  New  York  Ti»ir.<.  20  March  IPIsff.,  fur  criticism  of  the 
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lor  in  imifacturing  aircraft,  Imt  1 1 :c-  cnnvnMis  held  that  inadequate 
•:  „  a.i/ation  was  the  root  of  the  t  ruid >lo. 1 

A  -mbeoiumitlee  of  the  Senate  Military  Affairs  Committee,  one 
■  if  the  la-t  of  the  invent igating  groups,  pulili-'heil  its  report  in 
August  1 1)1  S.  rJ'he  commit  lee's  findings  were  in  many  ways  a  sinn- 
ma'im  of  the  investigations  conducted  earlier,  and  as  such  they 

iv  generally  representative.  The  Senate  committee  was  quick  to 
]  i nt  out  that  an  “unsystematic  ami  ineffective”  organization  in 
.  hieh  the  several  branches  suffered  because  of  ill-defined,  conflict¬ 
ing.  and  overlapping  functions  had  hampered  production  from  the 
1  a  ginning  of  the  war.  The  administrative  deficiencies  of  the  organi¬ 
zation  for  the  production  of  aircraft  were  reflected  in  a  number  of 
w  ay>.  The  ineffective  systems  of  liaison  to  report  the  requirements 
of  the  forces  in  combat  to  the  drawing  hoards  of  industry  were 
singled  out  for  particular  criticism.  The  committee  also  cmplia- 
si/td  the  need  for  a  single,  unified  source  of  command  to  give  au- 
. horitative  decisions  in  the  selection  and  development  of  aerial 
u  ea  j  >ons.r’ 

The  findings  of  the  Senate  committee,  like  those  of  all  the  other 
investigating  groups,  uncovered  much  that  was  faulty,  but  no¬ 
where  did  they  resolve  the  various  difficulties  into  a  comprehensive 
explanation  of  the  problems  encountered  while  developing  aircraft 
in  wartime.  Nowhere  did  the  committee  attempt  to  relate  the  inade¬ 
quacies  of  the  system  of  liaison  or  the  faulty  organization  for  mak¬ 
ing  decisions  directly  with  the  meager  results  accomplished.  The 
committee  did  go  as  far  as  to  place  the  major  blame  for  the  failure 
of  the  program  upon  the  policy  of  adapting  all  tactical  aircraft 
to  the  Liberty  engine  rather  than  manufacturing  exact  copies  of 
Kurnpean  models.  Nevertheless,  the  factors  behind  this  all-impor¬ 
tant  policy  and  their  relationship  to  the  inadequate  organizations 
for  information  and  decision  wore  left  unexplored,  if  indeed  they 
w  ere  even  recognized. 

In  singling  out  for  censure  the  decision  to  standardize  the  Lib¬ 
erty  engine  for  all  tactical  aircraft,  however,  the  Senate  committee 
might  well  have  contributed  substantially  to  an  understanding  of 
the  whole  problem.  The  case  of  the  Liberty  engine  is  essentially 
the  pattern  of  aeronautical  design  in  brief.  To  analyze  the  decision 

\.  !  i » r  »»f  the  investigating  committer  texts,  see  reports  of  II.  Snowdon 

M;ir-  !..*!),  1'J  April  If)!*;  the  Senate  Committee,  22  A  us.  1DIS;  and  Charles  Evans 
I  lu-I  *  J“»  Oet  lf)h,  N  A,  15  A  I*  Hist.  Ttnx  K,  333,5  Investigations,  General. 

.lirrnift  l' f in  thr  I’nitctl  SlnUf.  Senate  Report  No.  555,  fit!  Cong. 
X  Se.->.,  XX  Aug.  pp.  3-4. 
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to  standardize  the  Liberty  is  to  analyze  the  whole  wartime  program 
for  developing  aircraft. 

Wi  i m  the  Lnited  States  declared  war  there  were  no  satisfac- 
torv  engines  in  the  Lnited  States  suitable  for  use  against  the  enemy. 
Foreign  aviation  missions  in  Washington  during  the  spring  of 
1917  agreed  that  a  225  h.p.  engine  should  be  developed  for  use  in 
the  following  year.  Three  months  later  it  was  evident  that  a  <T50  h.p. 
engine  would  he  required  if  aircraft  of  the  A  I'll'’  were  to  compete 
successfully  with  the  enemy.8  The  Liberty  engine  was  initially  de¬ 
signed  to  meet  the  225  h.p.  requirement.  Before  the  war  ended  the 
original  8-cylinder  engine  had  been  expanded  into  a  12-cylinder 
model.  The  power  rating  of  the  Liberty  12  jumped  in  several  incre¬ 
ments  from  .*>‘50  h.p.  to  a  final  model  at  the  end  of  the  war  rated  at 
440  h.p.7  Each  increase  in  power  involved  redesign,  prolonged  test¬ 
ing,  and  delays  in  production.  At  the  same  time,  each  additional 
increase  in  horsepower  rating  widened  the  margin  of  superiority 
in  combat. 

Almost  from  the  very  beginning  of  the  war  it  was  clear  to  of- 
ficials  in  the  Lnited  States  that  the  pace  of  increases  in  horsepower 
would  be  the  pace  of  development  in  aircraft.  The  decision  to 
utilize  the  Liberty  engine,  an  admittedly  experimental  type,  was 
a  decision  made  with  full  appreciation  of  the  necessity  for  design¬ 
ing  well  ahead  of  the  course  of  events  in  Europe.  To  build  exact 
copies  of  the  foreign  types  available  when  the  Lnited  States  de¬ 
clared  war  would  have  meant  providing  obsolete  aircraft  for  the 
ALE.  The  time  involved  in  transmitting  drawings  and  physical 
samples  from  Europe  and  the  time  spent  in  getting  production 
under  wsr  in  the  Lnited  States  would  inevitably  amount  to  at  least 
several  months.  That  the  22  )  h.p.  engines  recommended  for  pro¬ 
duction  in  April  and  May  of  1917  were  considered  inadequate  a 
mere  three  months  later  is  in  itself  evidence  of  the  wisdom  of  the 
decision  to  use  Liberty  engines  rather  than  foreign  models.  Fur¬ 
thermore,  the  decision  of  the  authorities  to  use  the  standard  Liberty 
engine  for  all  types  of  tactical  aircraft  manufactured  in  the  1  nited 
States,  or  whenever  possible,  was  a  decision  to  foster  output  m 
quantity.  Standardization  is  the  essence  of  mass  production.  To 
standardize  is  to  simplify.  Not  only  does  standardization  simplify 

tj.  Mixter  «n<!  Kmnnnis  Aircraft  Production  Fact*,  p.  Pi  n.  1.  At  the  time  the 
1‘nitni  States  entered  the  war,  Allied  ermines  then  in  t;  v  seldom  developed  more 
U.un  Vo)  h.p.  ‘I  he  E  ritPh  were  e\ rn  then  striving  to  produce  h.p.  engines  in 
(j  mtit\ .  II.  A.  .Joins,  The  It  or  in  the  Air  (.*5  vols.,  .  j  Oxford,  Clarendon  Press, 
Vo!.  chap.  ii. 

7.  Mixter  and  Emmons,  Aircraft  Production  Facte,  pp.  17,  21. 
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tooling,  training  of  labor,  and  manufacturing  operations,  but 
maintenance  in  the  field  and  distribution  of  spare  parts  are  vastly 
facilitated  as  well. 

Thus  far,  the  officials  were  consistent.  Their  decisions  showed  a 
recognition  of  the  importance  of  superiority  in  design  and  at  the 
same  time  the  equally  important  factor  of  production  in  quantity. 
The  problem  of  producing  superior  airplanes  in  wartime  was,  un¬ 
fortunately,  not  quite  so  readily  solved.  As  all  designers  knew, 
airframes  are  planned  around  engines.  The  power  plant  is  the 
heart  of  the  aircraft.  To  standardize  with  one  engine  was  to  force 
all  designs  to  conform  to  the  limitations  and  characteristics  of  that 
one  engine  regardless  of  the  functions  to  be  performed  by  the  air¬ 
plane.  When  a  standardized  engine  was  imposed  upon  designers 
of  aircraft,  long-range  night-bombers  were  limited  to  the  same 
power  plant  used  by  low-flying  observation  aircraft.  To  stand¬ 
ardize  was  to  stultify  creative  design  and  the  development  of  air¬ 
craft  as  a  whole.S. * * 8 9  The  investigating  committee  of  the  Senate  recog¬ 
nized  the  facts  of  this  situation  but  failed  to  take  the  next  logical 
step  and  resolve  these  facts  into  an  explanation  of  the  underlying 
difficulty  during  the  war.0 

The  problem  of  the  Liberty  engine  was  typical  of  the  larger 
problem  of  aircraft  production  as  a  whole.  Standardization  and 
superior  weapons  involve  a  conflict  of  policies  representing  mutu¬ 
ally  exclusive  ends.  The  objectives  of  more  weapons  and  of  better 
weapons  tend  to  pull  in  opposite  directions.  The  extent  to  which 
officials  in  charge  of  aviation  recognized  the  contest  of  objectives 
would  determine,  to  a  large  extent,  the  results  achieved  in  manu¬ 
facturing  aircraft  for  the  AEF. 

By  the  end  of  1917  officers  in  the  War  Department  at  large  ap¬ 
peared  to  recognize  the  presence  of  the  forces  of  both  standardiza¬ 
tion  and  development.  “Aviation  science,”  the  Chief  of  Staff  re¬ 
ported,  “is  advancing  by  leaps  and  bounds.”  The  aircraft  of 
“today,”  he  said,  is  obsolete  “tomorrow.”  At  the  same  time  the 
chief  praised  the  Bureau  of  Standards  for  perfecting  a  scheme  of 
standardization  which  avoided  “the  absurd  condition  previously 

S.  The  stultifying  influence  of  the  standardized  Liberty  engine  was  somewhat 
mitigated  by  t lie  circumstance  that  other  engines  actually  were  developed  and  manu¬ 

factured  in  the  I'nited  States  in  s,  Re  of  the  policy  of  standardization.  During  the 
192i>'s  Liberty  engines  in  surplus  stock  retarded  aircraft  development  so  seriously 
that  Congress  finally  arbitrarily  forbade  their  use.  See  AAE  Historical  Study  No. 

tt,  "Evolution  of  the  I.iaison-type  Airplane,  1917-1944,”  chap,  i,  May  1946,  AAF 

Archive. 

9.  Aircraft  Production  in  the  United  State/,  Senate  Report  No.  555,  p.  3. 


r.3 


IDF, AS  AND  WEAPON'S 


t- \ i " t i i i wherein  thousands  of  different  parts  for  every  tvj)e  of 
aircraft  doomed  the  industries  of  the  nation.10  In  his  filial  report 
.0  the  t  ml  of  the  war  the  Chief  Signal  Officer,  if  not  the  entire  War 
Department,  was  ready  to  attribute  the  disappointments  in  pro- 
duet!"!!  to  the  fail u re  to  st audardize.  One  of  the-  “serious  mistakes’’ 
of  the  war.  he  believed,  was  the  “multiplicity  of  types”  developed. 
( hi  the  other  hand,  he  lauded  the  whole  conception  of  a  single 
standard  engine  .as  an  outstanding  achievement.  The  celebrations 
of  October  litis  in  Detroit,  when  the  ten-thousandth  Liberty  en¬ 
due  roll'll  off  the  production  line,  appeared  to  give  the  Signal 
Corps  a  sense  of  "Teat  accomplishment. 11  It  may  be  argued  that 
the  report  was  pleading  a  cause  inasmuch  as  the  Chief  Signal  Of¬ 
ficer  had  been  involved  in  the  decision  to  standardize  the  Liberty. 
Hut  if  the  Chief  Signal  Officer's  sense  of  triumph  was  special 
pleading,  his  case  was  not  without  support. 

Throughout  the  first  six  months  of  191S  the  demands  from  the 
front  were  for  aircraft  in  quantity;  they  did  not  stress  quality. 
In  duly  1{)1S  the  Chief  of  the  Air  Service,  AKF,  laid  dow  n  a  policy 
which  expressed  in  a  single  sentence  the  point  of  view  of  the  fight¬ 
ing  front  more  succinctly  than  a  dozen  raided  discussions;  “Im¬ 
provements  are  good  hut  production  is  better.”  The  sense  of 
urgency  raised  hy  repeated  demands  from  the  front  tended  to  place 
an  abnormal  emphasis  on  production  and  hence  upon  standardiza¬ 
tion  at  the  expense  of  improvement  in  design.  Had  the  War  De¬ 
partment  concentrated  upon  production  in  quantity,  manufactur¬ 
ing  exact  copies  of  aircraft  and  engines  from  designs  on  hand  in 
April  1917.  there  is  little  doubt  that  the  numbers  of  aircraft  desired 
on  the  front  would  have  been  available.  Hut  if  that  course  had  been 
taken  there  is  equally  little  doubt  that  the  protests  from  the  front 
would  have  been  loud  and  long  that  obsolete  aircraft  were  worse 
than  none  at  all,  were,  in  fact,  suicidal.  Resolution  of  the  contest 
of  weapons  of  superior  performance  r.s.  weapons  standardized  for 

I'1.  Report  of  Chief  of  Staff,  .fniiwof  Deport s  of  the  IWir  Dr  par9  nu  vf ,  1917,  1, 
M7. 

1!  Report  of  Chief  Signal  Oflhvr,  Annual  Ut  ports  of  tin  ir*rr  lU  part  went  s  1918, 
/.  I-;*,  o 

I  J.  A.S  ,  \  K 1- ,  Memo  No.  Jl,  15  July  1  PIS,  quoted  in  li.  A.  Toiihnin,  Air  SVrejVe, 
n •» r»/  i'nrrr,  (New  York,  1).  Y,*n  Nostrand,  191*7),  p. 

III.  i> ulinin.  itlll.  niirii  lit*  had  .iivrss  to  the  facts  utterly  fails  to  understand  thr 
pr<la":i  of  per fonnariee  r*.  produ'tion  and  repeats  T.hod  fir-tree  \  rharire  th.it 
:  :  .  id  1 1  •  I  r  .  trd  State-'  to  dt  \  efnp  the  I  .  ihrrtv.  T*  nihil  in  pia-a  s  tin-  Maine  upon 
:!  \  l:*,.  uf  <1:  v_!irts  md  j  •  r '«n  i  lie  t  inii  Tiieif  and  a  **;  ro\  inej.il  hut  natural 


FIGHTER  ANI)  OTHER  AIRCRAFT 


123 


niiiss  production  was  never  so  simple  as  the  critics  on  the  front 
seemed  to  think.13 

Months  before  the  United  States  entered  the  war  the  British 
had  learned  the  lesson  that  standardization  brings  stultification. 
The  War  Office,  influenced  no  doubt  by  officials  at  the  Royal  Air¬ 
craft  Factory  at  Fiunborough,  standardized  on  the  75-niph  BE, 
or  Bleriot  Experimental  aircraft,  as  a  type  for  combat.  As  a  re¬ 
sult  of  the  refusal  to  accept  or  at  least  encourage  competitive 
development  by  private  manufacturers,  the  75-niph  British  air¬ 
plane  became  easy  prey,  “Fokkcr  Fodder,”  when  the  Germans  ap¬ 
peared  along  the  front  with  the  100-mph  Fokkcr  aircraft.  By  1916 
the  War  Office  knew  the  price  of  standardization  and  thereafter 
actively  encouraged  the  development  of  new  designs.1'  The  British 
had  learned,  as  Chief  Justice  Holmes  once  said,  “To  rest  upon  a 
certainty  is  a  slumber  which,  prolonged,  brings  death.” 

Standardization  may  be  the  birth  of  production,  but  it  is  at 
the  same  time  the  death  of  development.  As  one  officer  in  the  AEF 
described  the  condition,  the  types  of  aircraft  required  at  the  front 
“changed  more  rapidly  than  women’s  millinery.”  The  following 
chart,  indicating  the  number  of  different  types  of  aircraft  devel¬ 
oped  by  the  Powers  during  World  War  I  to  fulfill  three  basic 
military  functions  of  the  air  arm,  clearly  reveals  the  high  rate  of 
flux  in  design  in  the  contest  for  superior  performance. 10 

li.  Typical  of  the  coil  licit  aviator's  attitude  was  the  following  complaint:  “There 
was  a  notable  lack  of  cooperation  .  .  .  as  shown  by  the  failure  of  the  Technical  Sec¬ 
tion  to  adopt  improvements  suggested  by  commanders  who  had  learned  from  ex¬ 
perience  that  such  improvements  were  essential  to  cllicicnt  operations.”  “Tactical 
History  of  American  Day  Bombardment  Aviation,”  p.  2S  (undated,  cn.  1919),  S A, 
\V\V!  t Iren.  Records,  A.S.  Hist.  Records  Box  1.  While  the  organization  for  translat¬ 
ing  idr  .s  into  weapons  was  certainly  faulty,  even  the  best  of  organizations  would 
h  .'e  been  unable  to  effect  the  miracles  demanded  by  some  tactical  commanders. 
For  an  example  of  the  evil  influence  of  obsolete  or  inferior  equipment  on  morale,  see 
Jones,  The  IFnr  in  the  -fir,  o’,  3fi. 

It.  ('.  Cl.  Grey,  The  History  of  Coni  hat  A  ir/iiitnes  ( N’orthticld,  Vt.,  Norwich 
I'ni-.n  -ity,  1011).  pp.  S  12.  and  .1  II  is  lory  of  the  Air  Ministry  (London,  G.  zMlcn 
and  tnwin,  10tu),  pp.  10-1,  51,  til  2.  W.  A.  Raleigh,  The  Bar  in  the  Air  (Oxford, 
Clarendon  I’rt  ss,  1022),  1.  120,  120,  and  H.  A.  Jones,  The  M’ar  in  the  Air  (5  vols., 
Oxford,  Clarendon  Press,  l.Og.s  :)7),  ?.  20],  discuss  the  H JO  hut  ignore  the  full 
implications  of  the  problem.  Jones  states  (.?,  207)  that  three-quarters  ot  the  K1*C 
squadrons  in  Frame  at  the  beginning  of  lOKi  were  equipped  with  a  standardized  RE 
ai-er.Ut  which  wi-  inferior  to  the  Fokkcr. 

17.  F.  S.  (iorrell,  "The  Council  of  Errors,”  address  before  Virginia  Military  In¬ 
stitute.  I  t  Feb.  toll,  and  “What,  No  \irpbinosr”  Journal  of  Air  l.n-.c  nnrl  Cotn- 
(Jan.  toil),  p.  10.  See  also  ‘Tina!  Report  of  the  Chief  of  the  Air  Service, 
AFI  ,”  Air  Si  reiee  I  nfornirttion  Cireutar.  No.  ISO  (15  Feb.  1021),  27  8.  'J  tie 
tigu'e-  shown  include  different  model*  (represi  nting  major  modifications  of  types) 
as  Well  .IS  different  types. 
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N'umse*  of  Tvpes  Developed  i  >r  Each  or 
the  Foli.«wi\o  Cateoobiei 

Observation  Pursuit  Day  Bombers  Niyht  Bombers 


United  Kingdom 

20 

27 

10 

10 

F  ranee 

22 

31 

7 

4 

Italy 

11 

13 

4 

7 

Germany 

10 

12 

— 

G 

In  the  light  of  the  almost  fantastically  rapid  obsolescence  shown 
above,  the  standard  Liberty  engine  must  be  appraised  as  neither  a 
triumph  nor  a  failure.  The  Liberty  engine  epitomizes  the  problem 
of  aircraft  in  wartime.  Insofar  as  the  Liberty  was  turned  out  in 
quantity — over  Id, 000  by  November  1918 — the  engine  was  a  suc¬ 
cess  in  production. 10  Moreover,  since  the  Liberty  lti  was  modified 
to  increase  its  output  in  horsepower  progressively  from  tWO-h.p. 
to  410-h.p.,  the  engine  was  a  success  in  design  capable  of  expanding 
its  margin  of  performance  to  maintain  superiority  in  combat.17 
The  contest  between  the  objective  of  mass  production  and  the  ob¬ 
jective  of  superior  or  improved  performance  resulted  in  a  satis¬ 
factory  working  compromise  where  the  Liberty  engine  was  con¬ 
cerned.  In  the  struggle  for  more  weapons  and  for  better  weapons  a 
balance  had  to  be  obtained.  The  program  of  the  War  Department 
for  producing  aircraft  during  World  War  I  was  a  failure  to  the 
extent  that  it  did  not  attain  in  production  of  airframes  the  same 
balance  between  numbers  and  improvement  accomplished  with  the 
Liberty  engine. 

The  automotive  industry  which  produced  the  Liberty  engine  was 
well  established  and  fully  operating  when  the  war  came.  The  or¬ 
ganization  which  made  the  decision  to  use  the  Liberty  engine,  or 
misuse  it,  had  no  such  foundation.  Neither  the  handful  of  officers  in 
the  Aviation  Section  of  the  Signal  Corps  nor  the  minute  aircraft 
industry  had  had  at  the  outbreak  of  war  any  significant  experience 
in  production,  administrative  organization,  or  the  development  of 
airplanes  for  combat.  The  results  achieved  were  commensurate  with 
the  inadequacies  of  the  organization.  A  resume  of  wartime  produc¬ 
tion  reveals  just  how  inadequate  the  organization  really  was. 

The  British  Bristol  fighter  was  one  of  the  three  British  aircraft 
selected  by  the  Bolling  Mission  for  production  in  the  United  States. 
A  sample  aircraft  arrived  in  New  York  Oil  August  1917.  Ten 
days  later  it  reached  Washington  where  Lt.  Col.  V.  K.  Clark,  who 
had  just  returned  from  Europe,  made  preliminary  drawings,  re- 

10.  Mister  and  Emmons,  Aircraft  Production  Facts,  p.  2.7. 
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designing  the  airframe  to  use  a  Liberty  engine.  The  Liberty,  rated 
at  100  h.p.  in  contrast  to  the  975  h.p.  engine  conventionally 
utilized  in  t lie  Bristol,  was  a  larger  and  heavier  power-plant  and 
re<juired  a  considerable  amount  of  modification  in  the  airframe  to 
be  adapted  successfully. 1S  While  the  redesign  of  the  Bristol  fighter 
was  in  process,  the  Equipment  Division  of  the  Signal  Corps  signed 
a  contract  for  3,000  Bristols  with  the  Curtiss  Airplane  and  Motor 
Corporation,  at  that  time  the  largest  builder  of  aircraft  in  the 
United  States.  During  the  first  week  of  November  1917,  military 
officials  sent  both  the  British  sample  aircraft  and  the  drawings  con¬ 
vert  ing  the  Bristol  for  use  with  the  Liberty  engine  to  the  Curtiss 
factory.  By  the  end  of  the  month  construction  had  actually  begun 
on  the  first  item.  So  energetically  was  the  work  pushed  that  an  air¬ 
craft  was  completed  for  a  flight  test  before  the  end  of  January 
191*. 

The  Bristol  with  Liberty  engine  proved  to  have  a  number  of 
faults  which  engineers  at  the  Curtiss  plant  set  out  to  eliminate  by 
redesign.  Meanwhile,  preparations  went  ahead  for  production  of 
the  9,000  items  on  contract.  In  their  successive  attempts  to  redesign 
the  Bristol  to  carry  the  Liberty,  engineers  of  the  Signal  Corps  and 
Curtiss  staff  increased  the  over-all  weight  of  the  aircraft.  Since 
the  wing  area  was  not  changed,  the  wing-loading,  or  pounds  per 
-qua  re  foot  of  wing  area,  increased  alarmingly.  Twenty-six  Bristols 
were  manufactured,  but  those  which  were  given  flight  tests  crashed. 
During  July  191S,  the  War  Department  canceled  the  Bristol  con¬ 
tract  after  spending  more  than  six  millions. ,w  This  loss  in  money 
was  probably  insignificant  in  comparison  with  the  loss  in  time. 
After  15  months  of  war,  no  fighter  aircraft  had  reached  production 
i:i  the  Lnited  States.  In  converting  the  Bristol  for  use  with  the 
Liberty  engine,  aviation  officials  had  gambled  in  the  hope  of  secur¬ 
ing  an  aircraft  of  superior  performance  rather  than  turning  out 
exact  copies  of  British  designs  in  large  numbers.  The  gamble 
t  ailed. 

The  story  of  the  French  SI’AD,  a  fighter  selected  by  the  Bolling 
Mission,  parallels  that  of  the  Bristol.  Arriving  in  the  United 
States  in  September  1917,  the  sample  SPAD  was  shipped  directly 
to  the  Curtiss  factory  in  Buffalo,  New  York.  The  manufacturer 
had  no  sooner  received  an  order  for  3,000  single-place  SPAD  fight- 

is'.  p.  to. 

IT  O.  I.  Rroekett,  “History  of  the  Bristol  Fiphter,"  1 01 R  *  'd  documentary  data 
compiled  in  preparation  of  this  document,  NA,  BAR  !?.■>,.  .  ..x  20,  +.52.1  Bristol 
Aircraft.  See  also  Aircraft  Production  in  the  United  States,  Senate  Report  No. 
.5 55,  pp.  2,  .5,  and  Report  on  Aircraft  Surveys  .  .  .  ,  House  Document  No.  621,  p.  4. 
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(■!•>  ami  In  ;»nii  to  prepare  for  product ion  tlmri  a  cancellation  ar¬ 
rived.  'l'lu*  whole  project  stopped. 

A  number  ot  factors  probably  entered  into  the  decision  to  can¬ 
cel  the  order  tor  Sl’ADS.  Lieutenant  Colonel  Clark  believed  it 
v  ould  he  ini  possible  to  convert  the  S  PA  I)  to  earn  a  Libert  v  engine. 
AKo,  repeated  cables  from  the  A  1.1''  quest  loncd  the  value  of  single- 
place  fighters. Duriny  December  1!)17  a  cable  sent  from  abroad, 
probably  without  knowledge  of  the  order  canceling  the  Sl’ADS, 
recommended  that  effort  in  the  Cnited  States  should  be  concen¬ 
trated  on  aircraft  “already  on  our  program."  A  further  recommen¬ 
dation  that  the  Cnited  States  should  “leave  production  of  .single- 
place  fiyhters  to  F.uropc”  served  only  to  compi  und  the  confii'ion 
and  eoidirm  the  probable  error.-1 

In  February  lf)lS,  when  French  sources  proved  unable  to  meet 
the  demand,  rallies  trom  the  Al'.F  requested  1.000  Sl’ADS  “for 
earliest  possible  delivery  to  France.”  In  April  l!)ls.  a  full  year 
alter  the  I  nited  States  entered  tlie  war,  siiliseipient  di-patches 
iron  ‘he  AKFdirect"d  "immediate  preparations  for  llu  produc¬ 
tion  of  single-seater  machines. *'  --  At  the  end  of  April,  Curtiss  re¬ 
ceived  a  emit  ract  for  1 .000  S l'.  d  aircraft,  the  licit  isii  version  of  the 
French  S1’AI>  fiyhtcr.  This  meant  beyinuiuy  all  over  uyain,  start¬ 
ing  at  the  point  where  the  previous  contracts  to  manufacture 
Sl’ADS  had  beyun  ciyld  months  earlier.  Hut  of  course  the  new 
model  never  reached  production  before  the  Armistice.-''  The  ab¬ 
sence  of  adequate  information  and  machinery  for  makiii”  decisions 
seemed  never  more  apparent. 

\\  Ian  the  war  ended  with  neither  the  Sl’AD  nor  the  Bristol  in 
production,  the  Cnited  States  bad  no  liyliter  aircraft  on  the  front, 
other  than  those  secured  from  iorciyn  sources.  With  the  British 
1)1 1- L  the  observation  aircraft  selected  by  the  BoHiny  Mission 
for  production  in  the  Cnited  States,  the  achievement  was  quite 
different.  By  the  time  the  Bulimy  M  ission  broke  up  and  Id.  Col. 
\.  II.  Clark  returned  home,  the  DII-1  bad  already  become  ob- 

1N.  See.  f"r  .-viiiij.I e.  r<i|iy,  l'<  rsliiu-  e.tlilc,  !>  (><•(.  1!)17,  S.\,  HA  1*  Jli.st.  lies  2.r», 
SI’AI)  lilc*.  ;«u»l  IIiiLrliCN  ltrport,  25  Oct.  191S,  .t  ufninot  h'<  /  whist  »*ir  .*>•  ;  7  he  .lufonnt- 
A,  No.  is,  (:i|  Oct.  HUS),  7 15  IV. 

21.  Cupy.  lYr>!iinj  cable  No.  :17.5,  It  Dec.  1917,  NA,  HAT  Hist.  Mo\  25,  SPA!) 
fill*. 

2*2.  IVr'-Iiinfr  <mN«.-.  \o.  5S9,  10  I  Yb.  191*,  and  No.  91(5,  19  April  101  s,  ainonj: 
Mb- t-.  N  \,  It  \V  Hi  t.  1  >o.\  25,  SI’AI)  \\\r. 

2  1.  Tr  fitij.iny  of  Maj.  H.  I>.  Foulois,  UYr  f  wlif  nri  s,  IIoiim*  Hcarinirs,  tic’ 
i*on_'.  1  Sosx.,  Serial  2,  1  ’ t .  0  A u^T.  1919,  pp.  ‘ITS  9;  , tirrrnft  I'milnef  i,,n  in  the 
l  Stfitis.  Senate  ltrp'ot  No.  555,  p.  2;  and  ,1.  A.  Heck,  “Invrsl i;rat i* m Sept. 

1919,  N  \,  MAI*  Hi-d.  Bun  *,  5  Invc>t  i^ations,  (Icnrral. 
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'olc'cent.-1  A  'iibsequent  model,  the  DII  9,  was  beginning  to  rc- 
|i!mv  l In-  DM  1  in  British  production,  and  Colonel  (’lark  recom¬ 
mended  man  11  fact  n  re  of  the  more  advanced  design.""  ( 'n fortunately 
the  onl\  sample  aircraft  available  in  the  Cnitcd  States  was  a  DII-4> 
ai.il  tint  a  1)1  I  f).  This  sample  hfid  actually  reached  New  York  be¬ 
fore  the  Bolling  Mission  finally  decided  upon  the  DII-4  as  tin 
official  'election.  But  this  forehtuidedness  and  spirit  of  cooperation 
on  the  part  of  the  British  were,  as  things  turned  out,  to  prove  a 
mi'tortune.  During  August  1917  the  sample  DII-4  was  shipped 
to  the  Dayton -Wright  Airplane  Company  in  Ohio  where  engineers 
lagan  preliminary  studies  to  convert  the  aircraft  for  use  with  the 
F.ibrrty  engine.  When  Colonel  Bolling  learned  in  France  of  a  plan 
to  manufacture  9,000  DII-9  aircraft  for  observation,  he  promptly 
cabled  back  that  the  number  should  be  doubled.  Bv  the  end  of 
September  1917  it  was  anticipated  that  production  on  4,000  1)11-9 
aircraft  would  begin  in  about  three  months.  But  at  that  date  there 
W;l-  no  1)11  -9  in  the  Cnitcd  States.  None  arrived  until  February 
1  91 S. 

At  I iC't,  planning  for  the  production  of  observation  aircraft  in 
the  Cnitcd  States  was  confused  in  the  fall  of  1917.  Just  bow  con- 
f u 'ii  1  the  w  hole  matter  was  is  amply  illustrated  by  the  following  of¬ 
ficially  approved  programs,  each  superseding  the  one  before  it.-0 

InMPUISON  OK  D  1 1  -  4  AND  1)  11-9  PROGRAMS 
S  1(0  «•  I  N  G  c  II  A  V  G  t:  S  IS-  Ci  o  A  I.  S  K  O  B  P  R  O  D  V  C  T  I  O  N 


/)//-,’  Aircraft 


J)ll-0  A  ir  cruft 


2 

Aujr. 

1917 

7,ooi) 

•>2 

An»f. 

1917 

5,000 

25 

A  up.. 

1917 

15,000 

:il 

A  in*. 

1917 

0,000 

V 

Sept, 

1917 

15,000 

5 

Sept. 

1917 

2,000 

17 

Oct. 

mi* 

250 

0 

Oct. 

1917 

1,000 

29 

Oct. 

1917 

1,000 

29 

Oct. 

1917 

7,000 

11 

Feb. 

1 9 1 S 

•1,500 

I 

Feb. 

1918 

5,100 

The  wide  variations  in  the  numbers  of  aircraft  believed  to  be  re¬ 
quired  as  reflected  in  the  successive  programs  above  reveal  the  ab- 

21.  .tirrroff  J*rmhtrthni,  Hearings  before  subcommittee  of  Senate  Military  Af- 
f.ii r<  ('iimmitter,  i>5  C«»ng.  2  Srss.,  1/5  July  1 91 S, 755 ;  and  Hughes  Report,  A  utomo- 
tiv»  /  tiif  y  t  f  it  v thi  ./ ut>irunf>ilr,  No.  IS,  750  10,  II. 

2*>.  RritNh  DH-t  production  in  the  last  quarter  of  1017  was  127,  DII-9  prodtic- 
?i<  n  was  5 ;  It* i v.  ever,  in  tlu*  t i r " t  quarter  of  19IS  DM  -0  production  was  ddl,  almost 
< •■pi  d  ■*»  DU-1  product i>ui,  wliieli  amounted  to  .152.  In  tin*  second  quarter  of  101S 
•  •n!y  7o  Dll-Ts  were  produced  in  the  I’nited  Kingdom  against  1,150  Dil  i’s.  .Tones, 
I  f  War  hi  fht  ./#V,  Vol.  •  /.  App.  N  il. 

2'i.  Iinghe,-.  Report,  p.  750  Id.  Not  all  fluctuations  in  the  program  are  shown. 
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sence  of  ft  single  comprehensive  system  of  control  over  quantity. 
Likewise,  the  approved  programs  give  no  indication  of  control 
over  quality,  that  is,  production  of  the  superior  design  (DII-9) 
to  supersede  its  forerunner  (DH-4)  when  possible.  Expedience 
rather  than  planning  seems  to  have  been  the  order  of  the  day. 

In  February  1918  officials  in  charge  of  production  for  the  Equip¬ 
ment  Division  of  the  Signal  Corps  canceled  the  entire  DII-9  pro¬ 
gram  to  concentrate  upon  the  DH-4.  Undoubtedly  the  delayed  ar¬ 
rival  of  the  DH-9  from  England  contributed  to  this  decision.  That 
no  tactical  aircraft  of  any  type  had  been  turned  out  in  quantity 
in  the  United  States  after  10  months  of  war  was  probably  also  a 
factor.  The  real  significance  of  the  decision  to  produce  the  DII-4 
rather  than  the  DH-9  lay  in  that  it  was  made  by  officials  in  charge 
of  production  without  reference  to  the  tactical  elements  of  the 
service  in  combat.27 

The  DH-9  contracts  were  converted  to  cover  production  of  the 
DH-4  instead.  Two  manufacturers,  the  Day  i,  n-Wright  Airplane 
Company  and  the  Fisher  Body  Corporation,  undertook  to  manu¬ 
facture  the  aircraft  in  mass  production.  The  manufacturers  were 
successful  in  converting  the  DeHaviland  design  to  carry  a  standard 
Liberty  engine,  and  a  flight  test  of  the  converted  model  was  first 
made  in  October  1917.  But  the  initial  promise  of  the  converted 
DIM  was  illusory.  Although  the  redesign  of  the  engine  worked  out 
satisfactorily,  accessory  equipment  proved  troublesome.  The  origi¬ 
nal  sample  DH-4  received  in  the  United  States  had  been  designed 
for  British  armament  and  accessory  equipment.  In  the  mounting  of 
machine  guns  manufactured  in  the  United  States,  a  number  of 
small  but  vexing  problems  involving  redesign  of  the  cowling  were 
encountered.  Similarly,  it  was  discovered  that  the  synchronizing 
or  interrupter  gear  for  the  machine  guns  had  not  been  manufac¬ 
tured  to  fit  the  most  recent  model  of  the  Liberty  engine.  This  in¬ 
volved  time-consuming  rework  during  assembly.  The  same  story 
was  repeated  in  the  instance  of  the  special  generator  to  supply 
jiower  for  the  pilot’s  heated  suit.  Each  problem  retarded  the  be¬ 
ginning  of  actual  mass  production. 

The  charge  that  the  Liberty  engine  delayed  the  program  of 
construction  was  not  substantiated.  In  May  1918  when  the  manu¬ 
facture  of  the  DH-4  in  quantity  finally  did  begin,  the  rate  of  pro¬ 
duction  on  Liberty  engines  was  well  in  advance  of  the  assembly 
of  aircraft.  The  following  table  shows  that  the  DII-4  ultimately 
did  reach  mass  production.28 

27.  Ibid.,  p.  750-15. 

28.  Mixter  and  Emmons,  Aircraft  Production  Fact*,  p.  48. 
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Pbodi-ction  or  the  DH-4  in  the  United  State* 


Feb. 

1918 

9 

March 

1918 

4 

April 

1918 

15  (first  production  models) 

May 

1918 

153 

June 

1918 

336 

July 

1918 

484 

A  up. 

1918 

224  (including  100  sets  of  spares) 

Sept. 

1918 

757  (including  100  sets  of  spares) 

Oct. 

1918 

1 .097 

Nov. 

1918 

1,072 

Some  of  the  first 

DH-4  aircraft  were  shipped  to  France  where 

they  arrived  in  May  1918.  Sizable  shipments,  though,  did  not  be¬ 
gin  until  t lie  following  month,  and  it  was  not  until  August  that  the 
first  squadron  of  aircraft  built  in  the  United  States  actually  crossed 
the  enemy’s  lines.  The  reasons  behind  this  protracted  delay  were 
manifold.  The  first  group  of  aircraft  to  arrive  was  not  equipped 
with  armr ment.  Facilities  had  to  be  made  ready  and  an  organiza¬ 
tion  evolved  to  mount  the  armament  before  the  Air  Service  of  the 
AFF  could  become  a  fighting  force.  But  more  important  than  the 
problems  of  assembly  in  the  field  were  the  shortcomings  intrinsic 
in  the  DII-4  itself.-9 

When  the  British  DH-4  first  began  to  appear  in  numbers  on 
the  front  during  the  spring  of  1917,  its  performance  surpassed 
that  of  aircraft  then  in  use.  When  the  first  squadron  of  the  Air 
Service,  A KI  went  into  combat  in  1918,  the  DII-4  had  itself  been 
surpassed  long  since  by  aircraft  of  superior  performance.  Officers 
in  the  Air  Service  cabled  from  France  that  the  DH-4  would  not  be 
acceptable  for  use  in  combat  without  drastic  modification.  Never¬ 
theless.  in  the  United  States  production  was  rolling,  and  shiploads 
of  DH-4’s  continued  to  reach  France  over  the  protests  of  the 
AFF.:!"  By  the  late  summer  of  1918,  opinions  as  to  the  roles  of  pro¬ 
duction  and  operations  were  almost  diametrically  opposite  to  those 
held  several  months  earlier.  Then,  the  decisions  made  by  the  officials 
controlling  production  appeared  to  favor  performance  or  quality 
while  tactical  units  in  the  field  demanded  quantity.  When  at  last 
aircraft  in  numbers  did  begin  to  arrive,  the  emphasis  of  the  protest 
from  the  field  shifted  sharply  to  performance. 

The  charge  of  one  engineer  that  the  Bureau  of  Aircraft  Pro¬ 
duction  “railroaded”  the  DII-4  into  production  rather  than  the 

29.  “Fill'll  Report  of  the  Chief  of  Air  Service,  AEF,"  Air  Service  Information 
rircul.tr.  ',  \o.  ISO  (15  Feb.  1921 ),  21,  26,  40,  70. 

SO.  Aircraft  I’ruductimi  in  the  United  States,  Senate  Report  No.  555,  p.  8. 
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PI  1-9  m.iy  have  been  only  a  half-truth.31  It  is  apparent,  however, 
that  the  necessity  for  making  a  showing  exerted  a  tremendous  pres¬ 
sure  upon  officials  in  charge  of  production.3-  The  fault,  of  course, 
could  never  be  laid  entirely  to  these  authorities.  Some  of  the 
blame  lay  with  the  AKF.  In  dune  1918  technical  decisions  on 
modifications  in  the  1)11-1  were  going  all  the  way  up  to  the  Chief 
of  the  Air  Service,  AKF,  for  approval  in  the  absence  of  a  properly 
constituted  agency  to  deal  with  the  problem.33  Suggestions  for 
modifying  the  1)1 1-4  were  thus  slow  in  reaching  the  United  States. 
There  were,  to  be  sure,  officials  who  testified  after  the  war  that 
they  knew  all  along  that  the  1)11-1  was  inferior  to  the  1)11-9,  but, 
significantly,  they  did  little  about  it  when  the  critical  decision  was 
made. 

Colonel  K.  S.  (lorrell,  one  of  the  two  army  aeronautical  engineers 
with  the  Foiling  Mission,  declared  that  the  1)11-4  had  been  from 
the  very  beginning  a  stopgap  for  the  1)11-9. 31  The  other  army  en¬ 
gineer  with  the  mission,  Lt.  Col.  V.  K.  Clark,  asserted  that  the 
1)11-4  had  been  put  into  production  “simply  because  it  was  neces¬ 
sary  to  make  an  immediate  showing,'’  even  though  the  authorities 
were  “fully  conscious”  that  the  1)11-9  was  a  better  aircraft.35  It 
might  well  be  argued  that  these  two  officers  were  pleading  defen¬ 
sively,  trying  to  explain  their  failure  to  emphasize  the  stopgap 
nature  of  the  DiI-4  at  the  time  of  the  original  or  Foiling  report 
which  shaped  policy.  The  Chief  of  the  Air  Service,  AKF,  was  not 
so  suspect.  As  h<  was  an  outsider  who  took  command  in  May  1918 
from  an  entirely  different  arm  of  the  service,  his  testimony  that 
the  DII-4  was  obsolete  and  used  only  until  the  1)11-9  could  be  put 
into  production  was  probably  free  from  defensive  bias.3'1  As  late 

:U.  Note*  on  conversation  with  I  t.  Col.  V.  F.  (’lark  by  R.  M.  McFarland  at  Mc¬ 
Cook  1  i<  id,  Dayton.  Ohio,  2  March  191?),  NA,  BAP  Hist.  Box  20,  452.1  Airplanes, 
( inwral. 

.'32.  P.  (\  March  in  Tin  Xntbnt  af  B  ar  (Garden  City,  N.Y.,  Doubleday,  Doran, 
19J2),  p.  207,  claims  th.it  Assistant  Secretary  of  War  d.  1).  Ryan's  contribution  to 
prediction  was  to  promise  that  there  would  be  “no  more  changes  authorized/’  thus 
impRing  that  the  seat  of  the  trouble  was  the  AKF.  March's  contention  would,  by 
inference,  place  Ryan  in  the  light  of  utterly  failing  to  grasp  the  importance  of  per¬ 
formance  r.v.  numbers,  a  charge  not  substantiated. 

u-i.  Memo,  Maj.  H.  A.  Toulmin  to  Brig.  Gen.  M.  M.  Patrick,  JS  June  191H,  cited 
in  Toulmin,  -fir  .Sender,  A  ill',  pp.  K7  S. 

■  H.  Testimony  of  Col.  K.  S.  Gorrcll,  War  Kxjn  luliiun s .  House  Hearings,  ti(>  Cong. 
I  Sr>s.,  Serial  2,  Pt.  fi,  4  Aug.  1910,  ]>.  211. 

■Sa.  Notes  on  conversation  with  Col.  V.  K.  Clark  by  It.  M.  McFarland,  2  March 
I:*I9,  NA,  BAP  HUt.  Box  20,  1.12.1  Airplanes,  General. 

Testimony  of  Col.  M.  M.  Patrick,  ir«r  I'jrpendlturcs,  House  Hearings, 
Cong.  I  Sess.,  Serial  2,  Pt.  4,  4  Aug.  1010,  pp.  221-2.  See  also  Testimony  of  Maj. 
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us  August  1918  tlic  DII-9  was  still  in  the  stage  of  flight  testing  in 
the  I  nitial  States.  The  decision  to  go  into  production  was  yet  un¬ 
made. ;<T 

In  the  final  analysis,  the  measure  of  achievement  of  the  aerial 
weapon  must  always  he  determined  by  the  number  of  superior  air¬ 
craft  available  for  use  in  combat  and  actually  on  the  front.  When 
the  war  ended,  the  Air  Service,  A  El*',  consisted  of  20  pursuit  squad- 
roii',  24  observation  squadrons,  some  of  which  were  serving  as  day- 
bombers,  and  one  lone  squadron  of  long-range  night  or  strategic 
bombers.38  At  first  glance  this  array  is  more  impressive  than  the 
facts  warrant.  Of  the  total  number  of  aircraft  received  by  the  AEF 
up  to  1 1 ic  A  rmislice,  6,287  in  all,  a  large  proportion  were  of  foreign 
origin.  The  following  table  indicates  the  comparatively  small  con¬ 
tribution  from  production  in  the  United  States. 


From  I'roncli  sources  1,701 

From  British  sources  201 

From  Italian  sources  19 

From  l*. S.  sources  1,210 


Of  the  aircraft  contributed  by  the  United  States,  all  but  three  odd 
experimental  items  were  I)IT4’s.  Only  960  of  these  were  actually 
at  the  front;  the  remainder  were  being  used  at  training  bases  in 
the  theater.3’* 

Ii.  I).  Foulois,  War  Expenditures,  House  Hearings,  66  Cong.  1  Scss.,  Serial  2,  Pt.  G, 
G  Aug.  1919,  pp.  367-8. 

37.  Aircraft  Production  in  the  Vnitol  States,  Senate  Report  No.  555,  p.  9.  Some 
6,000  DH-9’s  (called  t'S-9)  were  placed  on  contract,  but  none  was  completed  by  the 
war’s  end.  See  Report  on  Aircraft  Surveys  .  .  .  ,  House  Document  No.  021,  p,  7. 
Compare  this  with  the  1,156  liritish  DH-9's  produced  in  the  second  quarter  of  1918. 
See  Jones,  The  M'ar  in  the  Air,  Vol.  3,  App.  VII. 

38.  To  avoid  confusion  the  DH-t  has  here  been  consistently  labeled  as  an  observa¬ 
tion  aircraft.  Army-cooperation  or  service  aircraft  might  lie  more  exact  definitions, 
but  the  terms  are  less  well  known.  In  general,  the  DII -1  was  used  for  observation, 
infantry  contact-patrol,  artillery  fire-control,  and  short-range  or  tactical  day- 
bombing.  The  type  lacked  the  speed  and  other  performance  characteristics  of  pur¬ 
suit  or  fighter  aircraft  and  the  range  and  bomb-currying  capacity  of  the  strategic 
night-bomber.  “Progress  Iteport  of  Air  Service  Activities,  AEF’,  as  of  11  Nov. 
1918,’’  p.  1,  :ji)  Nov.  1918,  Air  Service  Exec.  Sect.,  AEF,  National  War  College 
Library,  l'G576.3. 

39.  E.  S.  Gorreli,  The  Measure  of  America’s  World  H’ur  Aeronautical  Effort 
(Northfuld,  Vt.,  Norwich  I’niversity,  1910),  p.  :}5.  Gorrell’s  figures,  based  on  data 
compiled  by  the  Air  Service,  A  EE,  vary  slightly  from  those  of  Mixtcr  nnd  Emmons, 
Aircraft  Production  Facts,  p.  58.  (pioting  from  General  Staff  Statistics  Rranch,  Re¬ 
port  No.  91.  Gorreli  also  differs  from  the  Secretary  of  War,  Annual  Reports  of  the 
War  / 1 <  partin'  nt .  1918,  1 ,  52-3.  Gorrell  s  figures  are  probably  more  nearly  correct. 
However,  June.-,  The  War  in  the  Air,  0,  81,  puts  tile  British  contribution  nt  320. 
This  figure  may  include  items  sent  to  t he  t'nited  States  as  well  as  to  the  AEF. 
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A  summary  of  the  development  of  military  aircraft  in  the  United 
States  is  scarcely  praiseworthy.  In  November  1918  there  were  no 
fighter  aircraft  in  the  Air  Service,  AEF,  save  those  procured  from 
foreign  sources.'10  There  was  a  relatively  large  number  of  observa¬ 
tion  aircraft  at  the  front,  but  these  were  of  inferior  performance 
and  dangerously  obsolete.  The  officials  responsible  for  developing 
the  aerial  weapon  of  the  United  States  had  failed  to  achieve  the 
necessary  balance  between  superior  performance  and  mass  produc¬ 
tion.  In  their  efforts  to  perfect  a  superior  fighter  they  produced 
none  at  all. 

40.  The  performance  of  the  French-supplied  tighter  aircraft  may  not  have  liven 
so  inferior  as  charged  by  a  witness  before  the  Senate  Military  Affairs  Committee 
who  described  the  planes  as  “antiquated"  and  already  “discarded”  by  the  French 
themselves.  Put  it  is  safe  to  assume  that  the  foreign  aircraft  procured  by  the  I'.S. 
were  not  exclusively  the  best  produced.  See  Aircraft  Production  in  the  i’nited 
Statet,  Senate  Iteport  No.  555,  p.  10. 


Chapter  VIII.  The  Development  of  Air 
Weapons :  Bombers 


The  doctrine  of  aerial  warfare,  or  the  approved  concept  of  the 
military  functions  to  be  carried  out  by  the  aircraft  sent  to  France, 
imposed  few  difficulties  in  the  case  of  aircraft  for  observation  and 
pursuit.  Both  functions  were  almost  universally  accepted  in  mili¬ 
tary  circles,  the  one  to  serve  as  “the  eyes  of  the  army,”  the  other 
to  defend  the  “eyes”  from  enemy  attack  and  prevent  enemy  ob¬ 
servers  from  performing  the  same  operation.  On  the  other  hand, 
doctrine  regarding  the  employment  of  bombing  aircraft  had  never 
been  clearly  defined  or  generally  accepted  in  military  circles.  As  a 
consequence,  the  uncertain  status  of  doctrine  on  bombardment 
exerted  an  overwhelming  influence  upon  the  production  of  bombers. 

The  military  organization  for  providing  aerial  weapons  had 
shown  itself  deficient  in  supplying  aircraft  where  doctrine  con¬ 
stituted  no  real  problem.  Where  doctrine  was  in  doubt,  the  mili¬ 
tary  organization  for  supplying  aircraft  was  to  prove  even  more 
deficient.  To  help  in  measuring  the  achievement  of  that  organiza¬ 
tion  in  producing  bombers  during  World  War  I  it  will  be  con¬ 
tinent  to  review  briefly  the  evolution  of  bombardment  aviation. 
After  the  outbreak  of  war  in  Europe  during  August  1914  and  be¬ 
fore  the  I'nited  States  entered  the  war  in  April  1917,  aerial  doc¬ 
trine  underwent  a  revolutionary  development  in  the  armies  of  the 
warring  Powers.  Unfortunately,  the  security  measures  of  the  com¬ 
batant-,  coupled  with  an  inadequate  system  of  liaison  left  the  United 
States  in  a  situation  of  technical  as  well  as  political  isolation.  While 
the  concept  of  aerial  warfare  leaped  ahead  in  Europe,  the  United 
Stales  followed  gropingly.  Doctrine  in  the  Signal  Corps  was  the 
product  of  two  factors:  extremely  limited  operational  experience 
with  a  handful  of  training  aircraft  and  domestic  interpretations 
of  the  scanty  reports  of  military  attaches. 

By  191.7  the  war  in  Europe  made  it  clear  that  aircraft  could  be 
employed  to  perform  a  number  of  functions  including  reconnais¬ 
sance,  prevention  of  enemy  reconnaissance,  artillery  fire-control  or 
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i.d  justment,  transportation,  .uni  flu*  (lost  mol  ion  of  enemy  materiel 
..ml  personnel.  Not  nil  ot  those  missions  wore  considered  of  equal  im- 
j  ortanec  by  military  oflioors  in  the  tinted  States.  '1'ho  Chief  S i <_>•- 
nil  ( tflioor,  w  ho  was  directly  responsible  for  the  development  of  the 
air  weapon,  reported  in  l!)lo  that  “the  useful,  approved,  and  most 
important  work  of  aircraft”  was  to  lie  found  “chiefly  in  rccon- 
i.  i  .ssanee."  1  I  le  dismissed  the  defensive  and  t  ransport  roles  of  air¬ 
craft  in  a  single  sentence  as  “obvious."  The  question  of  bombard¬ 
ment  and  the  offensive  role  of  aircraft,  broadly  considered,  he 
treated  circumspectly.  “Whatever  inav  be  the  opinion  of  military 
men  as  regards  the  offensive  importance  of  aircraft  .  .  .  there  is 
no  longer  a  quest  ion  as  to  the  value  of  the  aeroplane  in  .  .  •  recon¬ 
naissance  work  .  .  -  This  expression  of  doctrine  reflected  the 

opinion  of  the  Signal  Corps  until  April  1!)17. 

When  the  t  inted  States  entered  the  Kuropcan  war  there  may 
have  been  no  fixed  opinion  throughout  the  army  reyardiny  the  rela¬ 
tive  importance  of  observation,  pursuit,  and  hombiny  aircraft. 
Never!  lieless,  in  the  Signal  Corps  there  was  a  marked  predisposi¬ 
tion  to  inflate  the  function  of  observation  at  the  expense  of  all 
others.  And  the  Signal  Corps  was  in  a  position  to  determine  al¬ 
most  entirely  t lie  nature  of  the  aerial  force  to  be  developed.  The 
reader  will  recall  from  Chapter  •  )  that  the  arrival  of  a  cable  from 
Premier  lfibot  in  France  suddenly  precipitated  an  aircraft  pro¬ 
gram  for  the  Cnited  States.  The  program  established  a  target  for 
production  expressed  entirely  in  terms  of  numbers.  The  cable,  as 
received,  tailed  .o  include  any  inhumation  rcyardmy  the  propor¬ 
tion  of  functional  types  of  aircraft  to  be  provided.  As  a  conse¬ 
quence,  determination  ot  the  relative  weight  of  squadrons  for 
pursuit,  observation,  and  bombardment  in  the  new  air  force  fell 
entirely  to  the  initiative  of  officials  in  the  t  inted  States.  Since  the 
prevailing  doctrine  ot  the  Signal  C  orps  rcy.ardiny  aerial  warfare 
favored  reconnaissance,  it  was  only  natural  that  these  officials  al¬ 
located  to  aircraft  for  observation  and  to  pursuits  for  the  defense 
ot  observation  a  dominant  proportion  or  nearly  Si)  per  cent  of  the 
total  proyram.1 

When  the  Holliny  Mission  went  to  lairope,  the  members  of 
the  yrntip  were  yreatly  impressed  with  the  potentialities  of  bom- 

1.  Th •'  Si  rzirr  of  Itif  irritation,  I'nitfd  Stat<s  Army,  Oflice  of  (  l:i>  1’  Signal  Of?l <*<■  r. 

Circular  N  *.  s,  p. 

2.  th  l.  }•{.  J! 

■  >.  Joint  A r :  iv -N  a •» y  ‘IVchnscul  Board  to  Scerclarv  of  War,  Mav  HUT.  NA, 
I  *  .\  I  *  Mi  c.  Hit.  Box  J,  J21.9  A. S.,  Training.  The  J,\NTH  propo  a!  <pccilhd  d,'n)0 
oh'frv  ation.  A.no'!  fighter,  and  l,t?00  bombing  aircraft  in  the  tactical  force. 
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hardment.  The  official  report  of  the  mission  in  August  1917  favored 
a  polity  specifying,  first,  training  aircraft;  second,  aircraft  for 
cl.i'C-support  or  tactical  cooperation  with  the  ground  forces;  and 
third,  a  strategic  offensive  force  made  up  of  all  excess  over  the 
lira  two  categories.  In  the  early  fall  of  1917  Colonel  Bolling  noted 
that  it  was  the  “settled  conviction”  of  the  mission  that  the  im¬ 
portance  of  "bombing  operations  with  direct  military  ends  in  view” 
con'd  not  he  exaggerated.4  Lieutenant  Colonel  \  .  K.  (  lark  took  an 
c\ en  stronger  position,  declaring  that  intensified  night  bombing 
would  “put  an  end  to  the  war  far  more  quickly  than  sending  one 
or  two  million  men  to  line  the  trenches.  '  Major  L.  S.  (lorrcll  was 
even  more  specific  in  assessing  the  role  of  bombardment,  lie  felt 
that  the  Air  Service,  AEF,  would  be  certain  to  wreak  “immense 
destruction”  upon  Herman  morale  and  materiel  if  it  could  place  in 
the  field  a  sufficiently  large  number  of  night-bombers  to  carry  out 
a  "systematic  bombardment”  of  Germany.  Major  Gorrell  left  little 
doubt  as  to  the  importance  he  attached  to  bombardment: 

This  is  not  a  phantom  nor  a  dream,  but  is  a  huge  reality 
capable  of  being  carried  out  with  success  if  the  T  nited 
States  will  only  carry  on  a  sufficiently  large  campaign  for 
next  year,  and  manufacture  the  types  of  airplanes  that 
lend  themselves  to  this  campaign,  instead  of  building  pur¬ 
suit  planes  already  out  of  date  here  in  Europe. 

He  t  .mddered  the  1,000  bombers  planned  in  the  official  program 
in  the  Cnited  States  a  sadly  deficient  number.  A  force  ranging 
from  d.OOO  to  6,000  bombers,  he  believed,  would  be  far  more  ade- 

<;: !  ate.’' 

A  bombing  force  of  6.000  aircraft  would  have  represented  a 
complete  reversal  of  official  policy.  Where  the  program  of  produc¬ 
tion  approved  by  the  General  Staff  stipulated  aircraft  for  pur¬ 
suit.  ob-ervation,  and  bombardment  in  the  ratio  of  5:53:1,  Major 
Gorreir.s  proposal  would  substitute  a  ratio  of  5:3:6,  giving  a 
preponderant  weight  to  the  offensive  character  ot  the  air  arm.  Gor- 

I  Bdkng  Ml'  I  Sept.  I'M  7  quoted  in  A.  B.  Crcgg,  “Hi  story  of  the  Caproni 

1  o  1  o.  \  \.  B  A  B  I  li-t.  Box  '21,  1.7  21  Caproni  1 1  is  ton  :  and  Memo,  I.t.  Col. 
\  .  B  (  ;  i :  (  hi.f  Sima  I  ( till  .v  r.  12  Sept .  |fU7,  reprinted  in  .  I  irernft  I' roil  action, 

!  !es •  Before  soli  -nmmit I er  of  Senate  Military  Affairs  Committee,  ('>5  Cong.  2 
Sc-'..  1.7  diilv  BUS.  ...  7(l<>. 

7.  ( 7  p\ .  n.<  him,  Mi  j.  K.  S.  Cnrrell  to  Col.  It  C.  Bolling,  15  (let.  BUT,  and  Cable 
\  B  Ming  t.,  Chief  Si.  n.it  (idieer.  PI  \ug.  BUT,  X  A.  BAB  Hist.  Box  21,  152.1 

Cor  ■  i  C  -r.tr  n 2.  S.  e  -il-o  Mem  ..  I.t.  Col.  V.  I..  Clark  to  Chief  Signal  Ollieer,  12 
'  BU:.  hi  r,;„lu.  :  7  oi.  Hearings  .  .  .  Senate  Military  Affairs  Com- 

i.nB .  1.5  t  2  S.  v,  .  15  July  BUS  2,  ,!!!•. 
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roll’s  recommendations,  like  those  of  the  other  members  of  the 
Bolling  Mission,  may  have  been  factors  influencing  official  policy, 
but  they  did  not  become  official  policy.  For  that  matter,  neither 
did  the  approved  program  of  the  General  Staff  long  remain  the 
accepted  plan.  By  the  middle  of  October  1917  the  Air  Service, 
AEF,  had  drafted  a  program  which  determined  the  character  of 
the  air  arm  along  .somewhat  different  lines  from  those  in  the  original 
program  prepared  in  Washington.  Where  the  original  or  approved 
program  of  the  General  Staff  had  proposed  a  force  in  which  air¬ 
craft  for  pursuit,  observation,  and  bombardment  were  to  be  sup¬ 
plied  in  the  ratio  of  5:8:1,  the  program  of  the  AFF  specified  a 
rat  io  of :  j  :1 } 

The  approved  program  of  the  Air  Service,  AEF,  detailing  the 
composition  of  the  air  arm  by  relative  proportion  of  functional 
typo,  underwent  a  large  number  of  transformations  and  permuta- 
t  ions  before  aircraft  were  actually  received  from  the  1  ’  n  it  eel  States. 
In  January  15)18  officials  of  the  AEF  appeared  to  accept  in  prin¬ 
ciple  t1  .  original  program  of  the  General  Staff.  In  place  of  the 
earlier  ratio,  approved  by  the  AEF,  of  5:3:1  for  pursuit,  observa¬ 
tion,  and  bombardment,  the  re\i>ed  program  of  the  AEF  sub- 
:  Minted  the  nearly  comparable  ratio,  (>:‘2:1.  This  was  not  to  re¬ 
main  the  accepted  expression  of  doctrine  for  long.  After  a  number 
of  alterations  in  the  official  program  the  Air  Service,  AEF,  issued 
a  plan  in  .Tune  1918  which  was  radically  different  from  all  those 
presioudy  prepared.  This  new  program  increased  the  offensive 
force  at  the  expense  of  aircraft  for  observation,  making  a  new  ratio 
in  pursuit,  observation,  and  bombardment  of  3:1:2H>  in  the  au 
arm.'* 

The  violent  changes  in  the  AEF’s  programs  which  occurred  be¬ 
tween  October  1917  and  June  1918  obviously  did  not  stem  from 
ex  per  it’ nee  in  combat.  'Flic  AEF  bad  in  France  no  more  than  a 
handful  of  American-built  aircraft  by  the  beginning  of  June  1918. 
At  that  time  the  Air  Service  consisted  of  but  five  squadrons 
equipped  with  aircraft  of  foreign  manufacture.7  Since  the  five 
squadrons  did  not  include  a  single  one  for  bombardment,  it  is  ap¬ 
parent  that  Allied  operations  outside  the  AEF  accounted  for  the 

See  above,  Chapter  3,  and  “Formulation  and  Distribution  of  Programs,"  Table 
XII,  Sept.  1019,  \A,  BAP  Hist.  Box  0,  331.8  Overseas  Missions. 

7.  F..  S.  (I  irrell,  /7k  Manure  of  Anuria is  World  H  ar  Aeronautical  Effort 
( '  Nort'ih.-Jd,  Yt.,  Norwich  I  ’Diversity,  lOUi),  p.  -30.  See  also  "Final  Heport  of  t lie 
t  idef  of  Air  Sendee,  AKF,"  Air  Sender  Information  Circular,  No.  180  (15 
Feb.  19JI),  .v 
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doctrinal  changes  implied  by  the  successive  official  programs  for 
aviation.  The  evolution  of  British  doctrine  appears  to  have  in¬ 
fluenced  thinking  in  the  AEF. 

In  die  summer  of  1916  British  units  based  near  Belfort  con¬ 
ducted  strategic  bombing  attacks  against  the  German  industrial 
area  of  the  Saar.  These  limited  operations  were  curtailed  early  in 
1917  when  Sir  Douglas  Haig,  commander-in-chief  of  the  British 
tamps  in  France,  requested  the  services  of  the  units  for  dose- 
support  with  the  British  ground  forces.8  But  just  about  the  time 
this  action  took  place,  German  air  raids  on  London  brought  the 
whole  question  of  strategic  doctrine  to  a  head. 

The  Chief  of  the  Imperial  General  Staff  threw  the  question  of 
t!a  aerial  weapon  into  sharp  focus  when  he  proposed  an  increase 
in  the  strength  of  British  aviation,  even  at  the  expense  of  other 
weapons.  Any  such  expansion  would  inevitably  lead  to  conflict  with 
the  existing  services.  The  War  Cabinet,  with  remarkable  clarity 
of  purpose,  established  a  Priorities  Committee  giving  aviation  a 
voice  in  an  echelon  comparable  to  those  of  the  army  and  navy.  This 
preliminary  step  in  the  fall  of  1917  led  to  the  formation  of  the 
Air  Ministry  at  the  end  of  the  year.9  By  creating  the  Air  Ministry 
the  British  government  established  an  organization  with  effective 
authority  to  execute  a  strategic  doctrine.  This  doctrine  had  been 
formulated  partly  by  projection  of  limited  British  operational 
experience  and  partly  as  a  result  of  German  prodding.?  in  the  form 
of  demoralizing  raids  over  London.  Sir  William  Weir,  Secretary 
of  State  for  the  newly  formed  lloyal  Air  Force,  summed  up  the 
doctrine  of  the  Ministry  succinctly  in  pointing  out  that  “continu¬ 
ous  bombing  of  German  industrial  centers”  presented  “very  im¬ 
portant  possibilities”  and  that  valuable  results  might  be  obtained 
even  with  the  small  forces  available.  The  Ministry  contended  that 
tlu  German  economy  was  a  profitable  target  fully  justifying  diver¬ 
sions  of  strength  from  the  ground  armies.10 

Marshal  F  'och,  as  commander-in-chief  of  the  Allied  armies,  op¬ 
posed  the  concept  of  the  British  Air  Ministry  with  the  traditional 
point  of  view  of  the  ground  forces.  The  enemy's  army,  he  declared, 
was  the  enemy's  strength.  Only  by  a  concentration  of  force  to 

w.  II.  A.  Jones,  The  Ifni r  in  the  Air  (5  vols.,  :2~C;  Oxford,  Clarendon  Press,  1922- 
:i7).  ui. 

a.  / /.id.,  pp.  2-17. 

1 1  >.  M 1-1110,  Sir  William  Wier,  Secretary  of  State  for  the  Royal  Air  Force,  on  the 
It i's .ii si i .ility  and  Conduct  of  the  Air  Ministry,  28  May  191H,  cited  in  full  in  Jones, 

I  h-  U’ur  in  the  Air,  Appendix  Volume,  App.  VII. 
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destroy  that  army  would  it  lie  possible  to  attain  victory,  Bombers, 
1’oeh  said,  should  be  used  for  strategic  raids  against  the  enemy’s 
economy  only  as  a  secondary  function.11 

1 1  is  conception  of  the  primary  object  ivc  of  bombers  did  not  blind 
1'oeh  to  their  potentialities.  lie  drew  up  an  elaborate  plan  of  at¬ 
tach  on  the  (ierman  economy,  hut  his  plan  stipulated  the  use  of 
bombers  only  after  the  rc<p  moments  of  the  armies  in  the  field  had 
been  met  or  during  lulls  between  battles.1-  So  the  military  repre¬ 
sentatives  of  the  Allied  Supreme  War  Council  formulated  a  pro¬ 
gram  of  bombardment  during  August  191K  to  be  carried  out  by 
an  Inter-Allied  Bombing  h'orce  within  the  frame  of  reference  laid 
down  by  h’oeh.  Brevet  General  Tasker  II.  Bliss,  military  repre¬ 
sentative  for  the  l  nit ed  States  to  the  Allied  Supreme  War  Coun¬ 
cil,  joined  the  representatives  of  the  other  Bowers  in  si^nin.^  the 
joint  note  forming  the  Inter- Allied  Bomlany  h’orce. 11  The  cud  of 
the  war  came  before  the  Inter-Allied  h’orce  materialized.  Never¬ 
theless,  the  intention  is  evident.  The  Allies  and  the  Cnitcd  States 
were  moving  in  the  direction  of  strategic  bombardment,  h’.ven 
though  conceived  within  the  orbit  of  h'oeh’s  command  and  com- 
] idled  by  that  circumstance  to  consider  attacks  on  the  German 
economy  as  secondary,  the  proposed  force  was  strategic  in  its 
potential. 

As  the  cumbersome  machinery  of  Allied  control  evolved  this 
plan,  the  British  demonstrated  what  could  be  done  in  practice.  In 
dune  1 1)1  S  the  British  Air  Ministry  actually  organized  a  strategic 
bombiny  arm  known  as  the  Independent  h’orce,  although,  to  be 
sure,  the  force  consisted  of  but  five  squadrons,  only  two  of  which 
were  composed  of  lon^-ranye  nii>ht -bom tiers  capable  of  dee])  pene¬ 
trations  into  enemy  territory.  Throughout  the  summer  of  191S 
this  force  repeatedly  attacked  German  industrial  centers  and  rail 
junctions.  I landlcy-l’a^e  bombers  carrying  individual  bombs 
weiuhin^  1,(>.">0  pounds  were  used  during  October,  j^ivin^  a  fore¬ 
taste  of  what  was  to  come.  Despite  the  future  possibilities  embodied 
in  explosives  of  this  weight,  the  Independent  h’orce  was  never  more 
than  a  shadow  of  its  planned  strength.  When  the  Armistice  came, 
the  British  Independent  h’orce  consisted  of  only  nine  squadrons, 
and  some  of  these  were  equipped  not  with  bombers  but  with  air- 
era  ti  converted  from  tv  pcs  designed  for  reconnaissance  which  had 

II.  ff'i'f  .  \pp.  \  III,  M Bum,  si^iu-d  hy  Purli,  on  tin*  subject  of  an  Independent 
A  ir  I  ’nr  «•,  I  1  Sept .  1  *• ' 

I J.  Hi!.,  A  |  p.  N,  Mi'iitii.  Fnrh  P»  (  Irriirncr.ui,  Id  Srpl.  l‘MS. 

Id.  ////..  App.  I\,  -I « »i ii (  Nof «*  No.  •  M ilitarv  Krprrscnt.it ives  of  tbc  Supreme 
War  (  ouiu’il  to  Supremo  War  Council,  d  Au<r.  inis. 
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been  considered  obsolete  since  191 fi.  Nonetheless,  small  as  this  force 
was,  it  represented  an  organizational  framework  upon  which  the 
Air  Ministry  intended  to  carry  out  a  program  of  strategic  bom¬ 
bardment  on  the  German  economy.  Only  the  pace  of  production 
and  development  of  design  held  this  policy  in  check. 

At  the  Armistice  the  output  of  llritish  aircraft  was  rapidly  over¬ 
taking  the  Ministry's  program,  and  development  of  design  had 
opened  now  vistas  to  strategic  bombardment.  As  early  as  July 
1917  the  British  had  gone  into  production  on  the  long-range, 
twin-engine  Ilandley-Page  night-bomber.  By  September  some  400 
had  been  placed  on  contract.  But  of  greater  importance,  experi¬ 
mental  contracts  were  placed  during  the  summer  of  1917  for  even 
larger  I Iandley-l’age  superbombers,  four-engine  aircraft  capable 
of  carrying  7,700  pounds  of  bombs  to  Berlin.  Three  of  these  ma¬ 
chines,  completely  superseding  the  twin-engine  Handley -Page, 
were  available  at  the  end  of  the  war.  Some  250  were  on  contract.14 

liven  a  brief  excursion  into  the  tale  behind  the  growth  of  Brit¬ 
ish  doctrine  on  strategic  bombardment  is  sufficient  to  suggest  the 
character  of  the  influences  at  work  upon  the  shaping  of  policy  in 
the  Air  Service,  AEF.  The  programs  promulgated  for  aviation 
by  the  Aid''  during  the  fall  of  1917,  before  the  formation  of  the 
Air  Ministry,  reflected  the  influence  of  the  ground  force.  During 
the  spring  of  1918,  after  the  creation  of  the  Air  Ministry,  they 
reflected  an  increasing  acceptance  of  the  idea  of  strategic  bom¬ 
bardment.  In  fact,  the  program  of  June  1918,  the  month  in  which 
the  British  Independent  Force  appeared,  almost  reversed  aerial 
doctrine  of  the  AEF  by  stipulating  an  increase  in  bombers  to  more 
than  twice  the  strength  in  aircraft  for  observation. 

Appreciation  of  the  doctrine  of  bombardment  was  by  no  means 
limited  to  military  circles  overseas.  During  June  1918,  shortly 
after  the  British  Independent  Force  had  been  organized,  the  Di¬ 
rector  of  Military  Aeronautics  in  the  United  States  prepared  a 
shuly  on  strategic  bombardment  for  the  Chief  of  Staff,  Gen.  P.  C. 
March.  Coining  from  an  authoritative  spokesman  responsible  for 
the  formulation  of  requirements,  the  director’s  study  represented, 
by  implication,  a  significant  indication  of  the  trend  in  aerial  doc¬ 
trine.  The  burden  of  the  study  was  expressed  in  one  paragraph: 

Apart  from  the  production  of  aircraft  sufficient  for  the 
tactical  and  strategic  needs  of  the  Air  Service,  AEF,  con¬ 
sul-ration  must  be  given  the  production  of  a  large  number, 

H.  .Junrv,  l  fu  ll’nr  in  thr  Air,  f\,  135,  150,  1G V,  1(58,  173— t. 
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— probably  in  excess  of  1500 — airplanes  for  a  “long  dis¬ 
tance  independent  bombing  force,”  to  borrow  a  phrase 
from  the  British  ...  to  operate  on  a  bombing  campaign 
against  (lerman  industrial  centers  in  cooperation  with  Brit¬ 
ish  ami  French  forces  of  a  similar  nature. 

To  this  end  the  director  urged  beginning  immediately  on  produc¬ 
tion  of  superbombers,  preferably  the  Handley-I’age  four-engine 
model. ir'  The  Chief  ot  Staff  must  have  been  impressed  with  the 
arguments  raised  by  the  Director  of  Military  Aeronautics,  for 
on  the  day  the  director’s  study  reached  him  he  wrote  to  the  Bureau 
of  Aircraft  Production,  pointing  out  that  strategic  conditions  de¬ 
manded  the  production  of  aircraft  with  a  radius  of  1,500  miles  and 
a  bomb  load  of  approximately  4,500  pounds.  These  superbombers, 
the  Chief  of  Statl  indicated,  would  form  a  ‘“long-distance  inde¬ 
pendent  bombing  force.”  He  requested  a  report  on  the  possibility 
of  producing  570  such  bombers  without  interfering  with  the  pro¬ 
duction  of  aircraft  for  the  tactical  and  limited  strategic  needs  of 
the  Air  Service,  AFF.16 

The  sum  total  of  the  evidence  available  shows  that  in  June  1918, 
both  in  the  AF.F  and  in  the  1  nited  States,  the  doctrine  of  strategic 
bombardment  was  finding  increasing  acceptance  and  approval. 
Then,  at  the  end  of  July,  the  Chief  of  the  Air  Service,  AEF, 
promulgated  a  revised  program.  This  version,  the  final  one  of  the 
war  as  it  ultimately  turned  out,  was  known  as  “the  202  program.” 
Of  the  202  squadrons  planned  for  the  AFF  (it)  were  to  be  pursuit, 
101  were  to  be  observation,  and  only  41  were  to  be  squadrons  of 
bombers.  The  new-  allocation  of  squadrons  by  functional  types 
represented  a  ratio  for  pursuit,  observation,  and  bombardment  of 
approximately  3:5:2.  It  will  be  recalled  that  the  previously  ap¬ 
proved  program  of  the  AFF'  had  established  a  3:1:2!:<  ratio.17 

15.  Maj.  flcn.  W.  L.  Kenly,  Director  of  Military  Aeronautics,  to  Gen.  I’.  C.  March, 
Chief  of  Staff,  2!)  June  1918,  XA,  HAI’  Misc.  i list.  Box  1,  321.9  Organization  of 
DMA. 

16.  Copy,  Chief  of  Staff  to  Director  Aircraft  Production,  BAP,  29  June  1018,  and 
Copy  of  reply,  10  July  1918,  XA,  BAP  Hist.  Box  23,  1.52.1  Handley-Page.  The 
former  document  is  particularly  interesting  in  that  it  appears  to  conflict  with 
March’s  contention  in  The  Nation  at  War  (Garden  City,  Doubleday,  Doran,  1932), 
pp.  20s_o,  that  lie  “strongly  urged"  tiie  Secretary  of  War  not  to  approve  a  joint 
bombing  force  under  British  leadership  since  such  action  would  take  Pershing’s  air 
force  from  him.  March  may  have  objected  to  British  control  more  than  he  did  to 
the  idea  of  an  independent  strategic  force.  The  document  cited  above  indicates  that 
he  did  nevertheless  favor  a  bombing  force  apart  from  Pershing’s  army  units. 

!'•  The  disparity  between  the  programs  of  June  and  July  is  even  more  strikingly 
revealed  by  a  comparison  using  numbers  of  squadrons  instead  of  ratios  of  squad¬ 
rons  : 
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Did  this  drastic  change  in  t!ic  proposed  composition  of  the  Air 
Service,  AE1’\  mark  a  reversal  of  policy  from  emphasis  on  bombers 
to  emphasis  on  observation?  Was  this  change  in  composition  in¬ 
duced  by  a  new  doctrine  regarding  the  best  operational  use  of  the 
aerial  weapon?  Or  did  the  l20'2  program  merely  reflect  a  realistic 
ci.ioideration  of  the  possibilities  of  production?  A  review  of  the 
piodiiction  of  bombers  in  the  United  States  during  1918  may  help 
to  answer  these  questions. 

The  formal  report  of  the  Rolling  Mission  at  the  end  of  July 
1917  recommended,  the  reader  may  recall,  the  Italian  three-engine 
i’.tproni  as  a  suitable  bomber  for  production  in  the  United  States. 
\\  hen  the  mission  made  this  decision  the  C’aproni  had  already 
proved  itself  in  operations  along  the  front,  but  during  the  summer 
of  1917  a  competitor,  the  British  twin-engine  Ilandley-Page 
bomber,  began  to  appear  in  increasing  quantities.  When  Lieuten¬ 
ant  Colonel  Clark  returned  to  the  United  States  from  his  service 
with  the  mission,  lie  recommended  the  Caproni  bomber  and  men¬ 
tioned  the  Ilandley-Page  as  an  acceptable  substitute. 18  The  re¬ 
quirements  of  simplicity  and  standardization  for  production  made 
it  evident  that  one  or  the  other  but  not  both  should  be  selected  for 
manufacture.  Choosing  between  the  two  bombers  proved  extremely 
diflicull.  In  October  Colonel  Rolling  cabled  instructions  to  con¬ 
centrate  on  the  Caproni.  In  the  following  month  a  cable  arrived  in 
Washington  over  Pershing's  signature  which  favored  maximum 
production  ot  the  I Iaiidley- Page  but  advised  withholding  con¬ 
sideration  of  the  Caproni.11’  The  Joint  Army-Navy  Technical 
Board  >t  raddled  the  issue  and  recommended  both  for  production  in 
a  revi»ed  program  drawn  up  in  November  1917.  liven  though 


Pursuit  O’/m rvafion  liomlnr  Total  Squadrons 


.fun**  program 
.1  uly  j-i « v r  un 


!!!  l*o  noticed  tint  the  strength  in  squadrons  for  pursuit  was  cut  in  half  in  the 
t.ijii  *’f  July  aiul  the  strengths  in  squadrons  for  observation  and  bombing  were 
t't  exactly  reversed.  See  " Permutation  and  Distribution  of  Programs,"  Table 
,  Sept.  191!*,  N  A,  HAP  Hist.  Hox  0,  $31.8  Overseas  Missions. 

.  Copy,  memo,  I  t.  Col.  V.  E.  Clark  to  Chief  Signal  Officer,  1-  Sept.  1917,  NA, 
>  HUt.  Hi  a  -l,  452.1  Caproni  Data.  This  rep  rt  summarizes  the  doctrine  of 
!»■  .--c  bombardment  effectively.  See  above,  p.  135  n.  4,  for  reference  to  published 
i  »ti 

.  Copy,  cable,  Col.  It.  C.  Bolling  to  Asst.  Seen  ♦ary  of  State  AV.  Phillips,  9  Oct. 
.  uni  Copy,  Perching  cable  of  27  Nov.  1917,  NA,  HAP  HUt.  Hox  21,  452.1 
die\-P-ige.  The  Bolling  r  j  le,  \\  hieli  arrived  x  i.i  hit  hrotlie r-in-luw  Phillips  in 
>♦■■»♦■•  Department,  H  hut  another  ex.ituplc  of  the  ennfu'hm  »>t'  channels  for 
:t:  tl  iiifonuati'-n  coming  from  the  AI*I\ 
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production  of  two  such  types  would  cause  a  great  many  problems, 
not  only  of  supply  but  in  manufacture,  both  the  Secretary  of  War 
and  the  Secretary  of  Navy  approved  this  program.-0 

By  February  1918  the  Aircraft  Production  Board  was  under¬ 
standably  disturbed  at  the  necessity  for  duplicating  production  at 
a  time  when  factories  in  the  l  nited  States  were  already  overbur¬ 
dened  with  imperative  orders.  The  authorities  in  charge  of  produc¬ 
tion  urged  the  Joint  Army-Navy  Technical  Board  to  come  to  a  de¬ 
cision.  Fnfortunately  the  joint  board  was  scarcely  in  a  position  to 
make  such  a  decision  since  the  information  from  abroad  was  inade¬ 
quate  and  conflicting'.-1  In  the  absence  of  technical  information 
upon  which  to  base  decisions,  planning  for  production  in  the 
1  nited  States  was  erratic,  to  say  the  least.  Just  how  erratic  this 
planning  could  be  is  indicated  in  the  following  table  showing  the 
fluctuations  in  the  targets  set  for  production  of  the  Caproni.22 

Ifah  Prni/rnm  Formulated  X umber  of  Ile/mberti  Planned 


9  All".  1917  500 

Hi  All"  1917  9,000 

22  Aug.  1917  2,000 

24  Aug.  1917  500 

2s  Sept.  1917  1,000 

19  l',  b.  1918  50 

:t  May  1918  250 


It  will  be  noticed  that  the  low  point  in  production  planned  for  the 
Caproni  bomber  coincides  with  the  period  at  which  the  AKF  de¬ 
manded  a  ratio  in  squadrons  for  pursuit,  observation,  and  bom¬ 
bardment  ot  (i  :1 ,  as  previously  mentioned.  The  influence  of  AKF 
plans  for  squadrons  upon  the  programs  for  production  in  the 
1  nited  States  was  not  always  quantitatively  commensurate,  but  it 
was  nevertheless  very  real.23 

The  original  intention  of  the  Bolling  Mission  had  been  to  secure 
Caproni  bombers  in  F.urope  until  production  could  begin  in  the 
1  nited  States.  To  this  end  the  Bolling  Mi  ssion  began  negotia- 

■J'».  Hughes  Report,  25  Oct.  BUS,  .1  nt>>M<>t',Vf  / tnlusf rics ;  The  .\ ufonmbilc,  .>'P, 
Nm.  Is  <  >ct.  I!) IS),  7 50  1  t. 

- !  While  tin*  board  tried  to  reach  a  decision  it  was  reported  that  production  of 
the  Mandlrv-I’nge  in  Kngland  was  even  then  one  per  week.  Copy,  minutes  of  Air- 
craft  Hoard  Meeting,  X  l  ei),  lfus,  \A,  MAI*  Mist.  Box  21,  152.1  Caproni  Contract. 
This  report,  however,  was  false,  as  shown  by  postwar  British  records.  Jones,  Thr 
B  ar  in  tin  Jir.  Vol.  App.  VII. 

Hughes  Report,  .\ utnmntiv*'  Indintf  ri<  s :  7  hr  .i  ufi-in'ibilr,  No.  IS,  750  Id. 
Not  all  minor  changes  arc  shown. 

h  See,  for  example,  Copy,  resolution  of  Aircraft  I'rodurtion  Board,  00  Oct.  Iff]  7, 
N A,  BAB  Ilbt.  Box  21,  452.1  Caproni  Contract. 


t'cns  to  establish  a  Caproni  factory  at  Bordeaux.  The  project  was 
;ti  .  mloned  during  February  191S,  according  to  the  Chief  of  the 
Air  >er\  ice,  “in  view  of  the  .  .  .  decision  against  an  increase  in 
: mber  of  bombing  stjuad rolls. "  1  Whatever  Caproni  bombers 
(■•>  :!d  not  be  borrowed  from  Allied  air  forces  woidd  have  to  come 
■  ,  'in  the  I  riled  States. 

i  .  pro- poets  for  dome-die  production  of  bombers  were  not 
:  .  '.  Although  the  Capmni  had  been  selected  by  the  Bolling 

at  the  end  of  July  1917,  in  November  detailed  drawings 
of  li  e  bomber  had  not  yet  reached  the  I  Hited  States.15  During 
Jan  :nry  PJIS,  nearly  mx  months  alter  the  initial  selection,  a  tech¬ 
nical  mi-- -on  undid  from  Italy  to  facilitate  Caproni  production. 
T:.i>  group,  consisting  of  the  colorful  ( 'apt.  Cgo  d’Annunzio, 
\er:d  experienced  bomber  pilots,  and  some  skilled  artisans  from 
1‘  ■.!,;!!  aircraft  factories,  set  to  work  converting  the  Caproni  for 
■o  u.th  the  Liberty  engine.  Progress  was  far  from  satisfactory. 
lie.1;  ui  shop  practice  di  lie  red  markedly  from  that  in  the  United 
S;  iii  s,  and  the  drawings  proved  difficult  to  convert  to  local  usage, 
riic-e  ei ; u ineerin g  troubles  were  aggravated  by  more  serious  ex- 
b  "h  i!  proiileni'.  'Ll. e  Caproni  technicians  w-re  commercially  rather 
t  r i  : is  diplomatically  accredited,  and  a  conflict  soon  developed  bc- 
1 '.wen  d'Amninzio  and  the  Italian  l’.mbassy  as  to  the  authority  of 
;  1  •  group,  l.ngineering  wailed  on  protocol.-1'’ 

'1  !.e  pace  of  production  of  Caproui-s  was  seriously  retarded  by 
l!:  •  frcpient  shifts  in  the  policy  of  the  War  Department,  shifts  in 
I  rime  contractors  as  well  as  in  quantity.  During  September  1917 
the  Ain  raft  Production  Board  considered  giving  a  contract  for 
bud  Ca p ron is  to  the  Curt iss  Aeroplane  and  Motor  Corporation.  In 
Pebrua  ry  Mbs  this  project  gave  wav  to  a  contract  for  50  Ca  proa  is 
with  the  Standard  Aircraft  Corporation.  The  Fisher  Body  Cor¬ 
poration  receded  a  verbal  contract  for  500  bombers  in  April,  and 
ui  June  formal  contracts  were  issued  to  Fisher  Body  and  Curtiss 
lor  500  Caproni  bombers  each.  Not  until  July  1 91 S  did  the  first 
( Aproni  built  in  the  United  Stales  enter  upon  flight  tests,  and  the 

-1.  Cable  from  15 r i lT.  den.  15.  I).  Foulois,  Chief  of  Air  Service,  IS  Feb.  191S,  cited 
in  e. minute,  of  Aircraft  Hoard,  19  Feb.  191S,  NA,  BAF  Hist.  Box  lit,  452.1 

(  'apron;  Colt! raet. 

Cable,  Mai.  I..  S  Horner  to  Col.  It.  C.  Bollingr,  21  Nov.  1917,  NA,  BAP  Hist. 
B  •  21,  1  ■” 2 . 1  Caproni  Conliaet. 

2 1  ■ .  !  rm',.  Brisco,  "Data  on  the  History  of  tlu-  Caproni  Project,"  11  May  1919, 
N  \.  BAB  Hist  Bo\  -Jl,  1V2. 1  Caproni  Contract.  Brisco  was  one  of  the  officers  par¬ 
ti. a;  U  :  a  in  the  Italian  Caproni  project  After  the  war  he  compiled  a  brief  account 
of  his  role  for  the  Air  Service. 
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model  was  still  in  the  experimental  stage  when  the  Armistice 
came.27 

The  record  of  difficulties  encountered  in  putting  the  Caproni 
into  production  shows  plainly  why  t lie  authorities  dually  deter¬ 
mined  to  concentrate  their  efforts  upon  the  Ilandley-I’ugc.  The 
British  homher  was  decidedly  inferior  to  the  Italian  aircraft,  hoth 
in  range  and  in  bomb  load;  without  guns,  ammunition,  or  bombs 
the  Ilundley-Ih  ye  developed  a  high  speed  of  only  5)7  nipli  and  a 
14,000-foot  ceiling. -a  Despite  this  inferior  performance  the  au¬ 
thorities  favored  the  llandley-l'age  over  the  Caproni  bomber  be¬ 
cause  they  were  convinced  that  many  months  must  elapse  before 
the  Caproni  could  approach  mass  production.  Once  again  a  de¬ 
cision  on  production  superseded  a  requirement  for  combat.  The 
I  findley-Pnge  was  itself  no  insignificant  problem  in  production. 
'1  lie  bomber  comprised  a  total  of  more  than  100,000  parts,  a  for¬ 
midable  manufacturing  project  under  the  best  of  conditions.  In 
1918  it  was  impossible  to  fly  tbc  Atlantic,  and  inasmuch  as  the 
aircraft  had  a  100-foot  wingspan,  the  unavoidable  alternative  was 
to  ship  the  bombers  dismantled  to  F.urope  and  assemble  them  there. 
During  January  15)18  the  Chief  of  the  Air  Service,  AKT  ,  reached 
an  agreement  with  British  authorities  u hereby  the  Doited  States 
would  supply  sets  of  parts  for  Handley -Page  bombers  and  the 
British  would  assemble  the  parts  in  an  idle  Lancashire  cotton  fac¬ 
tory.  *,J  I’nfortuuately  few  sets  of  parts  ever  reached  l’.ngland. 

The  first  “complete"  set  of  drawings  for  the  llandley-l’age 
homher  reached  the  I’liited  States  during  August  15)17,  giving  the 
British  bomber  a  decided  advantage  over  the  Italian  Caproni.  But 
the  forehandedness  of  the  British  in  sending  drawings  to  the 
I’nited  States  promptly  after  the  Bolling  visit  had  its  disad¬ 
vantages.  Jii't  as  in  the  case  of  the  DJ 1-4  where  subsequent  Brit  ish 
changes  in  design  produced  the  1)11  -5)  of  superior  performance, 
so,  too,  subsequent  changes  in  design  in  the  Ilandley-Pagc  i m- 

27.  A.  B.  ( i repp,  “History  of  the  Caproni  Biplane, 1919,  NA,  BAI*  Hist.  Box  21, 
4-52.1  Caproni  History.  See  also  Col.  G.  \V.  Mister  and  Id.  H.  H.  Ktntnons.  t  nited 
States  .Irn.y  .Aircraft  Production  Facta  ( Washington,  Gl'l),  1919),  p.  -r>J;  Ft  />ort 
t-n  Aircraft  Sum vs  ...»  House  I  document  No.  h2l,  (hi  Coup.  2  Se>s.,  19  Jan.  l'HO, 
p.  t ;  Hushes  Report,  A utmnnt ivc  IndustrUs,  The  A  u(«>»n  No.  1*,  7.50 -ir>; 

and  Aircraft  Frxhtct  inn ,  Hearings  before  subcommittee  of  Senate  Military  A  flairs 
(  o:u;iiittee,  Conjr.  2  Scss.,  June  to  Aup.  HUS,  \  ols.  I  and  :  juiaaitn. 

I’1'.  Figures  eited  are  for  performance  of  Hundley- P.ipr  homher  built  in  the 
l  nited  States. 

29.  The  agreement  of  Jan.  19IK  is  soun  limes  known  .a-  the  Hothermerr  lhailois 
Agreement;  -ce  II.  A.Touhnin  Jr.,  Air  Service,  Ann  rienn  /’.*•  litionary  Farce  t  1'AlS 
(New  York,  I).  Van  Nostrand,  1927),  pp.  o27 --8. 
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proved  it>  jur  forma  ini'.  Hut  each  change  caused  consternation  in 

•  jlt.  1 '  is  if  o,l  States.  ’I’m  ice  during  the  winter  of  1917  IS  new  sets  of 
dia\>.  iirns  arrived  from  Kurland.  Each  time  large  numhers  of  parts 
ahvulv  ifi  process  of  manufacture  had  to  he  reworked  with  a 
cons, , jiient  delay  in  completion.  Engineering  ditliculties  encoun¬ 
tered  in  .'mm  rling  the  airframe  of  Hritish  design  for  use  with 
the  1. inert  v  engine  caused  the  usual  amount  of  trouble.  Moreover, 
the  I lamllev  Page  suITced  from  the  same  contractual  instability 
and  uncertainty  which  marked  the  course  of  Caproni  production 
in  the  l  ailed  States.5" 

When  the  war  ended,  the  Air  Service,  AEF,  had  two  squadrons 
of  1 1  imllev -Page  bombers  in  training  in  England.  Not  a  single 
.Air -bomber  m  anufaetured  in  the  Eluted  States  during  World 
Wrr  1  ever  reached  the  front.551  This  unhappy  fact  may  go  far 

•  oM.ard  answering  the  question  postal  earlier  in  this  chapter:  did 
(he  pro-ram  of  dulv  191S  in  which  the  AEE  called  for  a  pursuit, 
ob-ervation.  and  bomber  ratio  of  :}  :5  M  express  declining  confidence 
in  bombardment,  or  was  it  a  program  based  on  the  realities  of  pro¬ 
duction  in  the  I  "nit ed  States?  The  sorry  record  made  in  the  pro- 
d  ie  t  :ou  of  liorii hers  during  the  war  gives  every  reason  to  support 
the  hit  ter  view.  M  oreover,  there  is  substantial  evidence  from  an- 
oi her  quarter  to  further  this  contention. 

At  about  the  -ame  time  that  the  Air  Service,  AEE,  formulated 
the  program  for  squadrons  in  July  191S,  the  Chief  of  Staff, 
A  FF,  suggested  a  revised  program.  In  this  version  the  Air  Service, 
AFF.  would  comprise  a  total  of  958  sipiadrons  with  substantial 
increases  in  nfi’iiidvc  force  but  no  increase  whatsoever  in  units 
for  o'c-i rvation.  When  this  plan  is  viewed  comparatively  with  the 
program  proposed  by  the  Air  Service  in  July  there  can  he  no  ques- 
ilic:  h  it  that  the  AEE  had  not  changed  its  doctrine  of  bombard¬ 
ment  since  the  spring  of  1918c - 

Purtuit  Oh.tr  rralian  Rnmbprt  Total 

\  "  . . IT. -CIMIH  cf  . Inly  "US  ft  101  41  202 

1.  e  ,  I’r.p-.d  ig  Ur  Chief  of  Staff,  AKF  147  1  01  110  358 

It  ma\  !,'•  argued  that  the  former  program  represented  realism  in 
A;r  Sereice  more  than  it  did  the  aerial  doctrine  of  the  AEF. 
vc.  Ill  n.  J7.  and  NA,  II  \  l’  1  list.  11. n  23,  452.1  I  landley-I’npe  Data 
i  i  |  I  I!.-;  i  l  „{  tin  f ' h ; e f  .if  Air  Service,  AKF,"  .Hr  Sr  trier  Information 


<1  I  >i-»  riluit  i>»n  i  f  lTnprnms,"  Talde  MI,  and  fipures  quoted 
VI  r,  to  Clii.  f  of  Vr  Service.  AKF,  2»  July  1!)IS,  NA,  BAI* 

t’r.M-  i>  M i  s. 
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There  is  still  further  evidence  to  indicate  that  the  policy  of  the 
Al-'.K  embraced  the  doctrine  of  strategic  hondmrdrnent  despite  the 
predominance  of  squadrons  for  observation  in  the  202  program. 
The  action  of  (icn.  Tucker  ltliss  who  joined  tie  military  repre- 
sen'atives  of  the  Allies  during  August  1 5)1  S  in  proposing  an  Inter- 
Ailied  Bombing  Force  certainly  sustains  this  vicw.:::l  All  of  the 
evidence,  weighed  collectively,  would  appear  to  show  that  the  pro¬ 
gram  of  .Inly  1!)1N  or  so-called  final  program  for  202  squadrons 
\> as  not  an  expression  of  the  ollicial  doctrine  of  the  AFF;  nor  did 
it  i 1 1 i eid ionally  undcrempha'izc  the  role  of  homliardment,  as  some 
postwar  advocates  of  the  Air  Service  were  inclined  to  believe.  The 
202  program  w;i>  apparent ly  nothing  more  than  an  expedient  plan 
1  .  sed  on  calculations  of  probable  ratio  of  production. 

When  the  war  ended  at  the  point  where  the  program  of  the  AMI1' 
had  been  ad  justed  to  meet  the  probabilities  of  production  rather 
than  doctrine,  the  composition  of  the  air  force,  a-,  planned,  became 
a  dangerous  and  faulty  precedent  for  postwar  analysis,  dust  how 
the  postwar  planners  made  use  of  this  precedent  is  a  matter  of 
extreme  importance,  for  the  lessons  of  World  War  I  dominated 
the  whole  concept  of  air  power  for  the  20  years  of  the  long  armi¬ 
stice.  What  the  heritage  of  the  United  States  in  aerial  weapons 
actually  was  at  the  end  of  the  war  remains  for  the  following  chap¬ 
ters  to  tell. 

.'id.  , lours.  The  li  ar  in  fhe  .Hr,  Appendix  Volume,  App.  IX,  Joint  Note  No.  US, 
Military  Itrprocnt.itives  of  the  Supreme  War  Council  to  Supreme  War  Council, 
d  Aug.  l!ll h. 


Chapter  IX.  The  Postrear  Air  Service  and 

Development  of  the  Air  Weapon 


What  mi>  the  United  States  learn  about  the  air  weapon  from  the 
ixpirimce  of  World  War  I?  The  military  air  arm  of  the  nation 
grew  from  a  mere  handful  of  men  with  one  or  two  aircraft  to  an 
organization  comprising  more  than  150,000  men  and  15,000  air¬ 
craft.  Surely  an  undertaking  of  this  magnitude  could  scarcely  fail 
to  yield  a  number  of  significant  lessons  for  the  future.  Individual 
o!  crvi-rs,  nHicirs  and  civilian  officials  alike,  may  well  have  recog¬ 
nized  a  great  many  of  these  lessons  from  wartime  experience  with 
aircraft.  Hut  experience  of  individuals  is  elusive.  The  effective 
in  range  of  the  nation  in  terms  of  the  aerial  weapon  can  best  be 
measured  by  the  institutions  and  organizations,  the  procedures 
and  policies,  formally  and  authoritatively  adopted  to  operate  the 
air  arm  at  the  end  of  the  war.  The  heritage  from  World  War  I 
was  not  to  be  found  in  the  lessons  learned  but  rather  in  the  les¬ 
sons  which  were  not  only  learned  but  applied  in  shaping  the  air  arm 
of  the  future. 

The  most  tangible  product  of  the  war  was  the  Air  Service  of 
the  United  States  Army.  With  the  Army  Reorganization  Act  of 
.1  une  1  Congress  established  the  Air  Service  as  a  combatant  arm 
of  the  line,  coordinate  with  the  Infantry,  Cavalry,  and  other  arms. 
Congress  authorized  some  1.500  officers  and  1C, 000  enlisted  men 
to  make  up  the  new  service  with  a  major  general  as  chief.1  The  air 
arm.  as  a  result  of  the  limited  experience  of  Wor  Id  War  I,  had 
1».  »-n  moved  from  the  status  of  a  useful  weapon  in  a  subordinate 
posit  ion  within  one  of  the  technical  services  to  a  self-sufficient  role 
Hi  the  combat  line. 

There  w  ere  ot  her  lessons  learned  and  applied  t  rom  World  War  I. 
Ulihials  of  the  postwar  Air  Service  believed  the  war  had  “clearly 
<h  moi  ' t  rated"  that  the  air  arm  could  not  function  effectively  while 
< i i \ . <  1  •  •.  1  into  two  eoiipial  but  nmtuallv  independent  halves  as  had 
hi.  i  n  tin-  case  under  the  Bureau  of  Aircraft  Production  and  the 
I.  II  S'. it.  el-.  I’uldii-  No.  Z IZ,  t  June  IW'i. 
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Division  nf  Military  Aernnau'  ics."  To  remedy  this  evil  the  post- 
Aar  An  Service  specifically  aliened  both  operations  and  supply 
older  a  single  responsible  chief.  One  miyht  well  arync  that  in  so 
!>  iny  the  War  Department  had  ‘Town  itself  exceptionally  capable 
o’  ah-orhinic  the  lessons  of  experience.  Certainly  the  Air  Service 
;  1  !)*’(>  constituted  an  important  advance  over  the  Aviation  Sec- 
don  of  the  Signal  Corps  in  1917.  The  advances  accorded  the  air 
'rm  hy  the  War  Department  were  undoubtedly  relatively  im¬ 
portant,  but  did  they  represent  any  significant  portion  of  the 
C"i  i  s  available  from  the  experience  of  the  war? 

The  introductory  chapter  of  this  study  snycested  a  hypothesis 
■ordenditiL1;  that  superiority  in  weapons  required  an  understanding 
t  .vo  basic  considerations.  The  Sirst  of  these  involved  a  conscious 
n  eoynition  of  tlie  importance  of  tm  niulat  iny  military  doctrine  to 

■  .I'd  it  to  the  utmost  the  superior  weapons  produced.  At  least  one 

in  of  the  air  arm's  licritaye  from  World  War  I  would  be 

■  d i  * <  r: i i i tie  t ne  extent  to  which  the  new  Air  Service  recoyni/cd 

,!  r  ,  |  ■  ‘r1  i  ::<■•■  of  better  weapons  rather  than  more  weapons  and 

.acoidiiicc  of  lormulalmy  doctrine  to  exploit  those  I  letter 
iti’v  :  -  \  siil  sapient  chapter  will  discuss  the  problem  of  doc- 
h  r  :  .  '  -  eh  tph  r  will  consider  only  1 1  u*  extent  to  which  tlu*  air 
iiu  1 '  a  rued  tin*  Mi  ..irt.Mice  of  quality  over  quantity  or  belter 

■  i.ip  'ii.  satin  r  than  more  weapons.  It  will  be  remembered  that 
i'll' ■  * i  M  i  (  Til  W  ar  the  federal  authorities  favored  the  mu/./.le- 

■  ai:i.y  i  -kd  over  the  re  pc;  liiiy  rifle,  and  at  the  end  of  Uie  war 

i. a  ’ .  u  a  I  i  rmoi  ics  w  ere  heavil  v  stocked  wit  h  obsolete  weapons.  Did 
'he  War  Department  repeat  {hi-  jiatterii  m  the  ease  of  the  air 
wtapai.'  Ainr  World  War  I  did  the  Air  Service  tuvor  a  policy 

m  Mi  wi  ”.j  .  ns  or  a  policy  of  better  weapons?  A  brief  resume 
>f  wartime  pr.ietiee  and  the  impact  of  that  experience  upon  post  - 
w  ir  Ihmkiiiy  should  siilliee  to  answer  these  quest  ions. 

I.;k<  oi  i.  1 1 1 \  ol  the  lessi.iis  ol  history,  the  precedents  estab- 
i  -  shed  for  aerial  warfare  diiruiy  U  nrld  War  I  wore  often  conflict  - 

i i .  and  e  -:it  radiclory.  l  .arlv  in  the  war  the  British  had  learned 
!:  e  v:‘al  :mp  'itaiiee  of  pioduciny  aircraft  of  superior  perform- 
u.c  .  In  danuarv  1  ft  I  fi  tic  Royal  llyiny  Corps  e-tahlished  a 

;id  and  fast  rule”  prohibit  mo  reconnaissance  missions  w  ithout 
■m  c  -curl  at  least  1 1  nve  other  a  ire  rat  t  until  the  British  (leva  loped 

M;r«  '*!  -r  nf  A i r  Service  ? * »  (’Mr f  of  S t ;i ff.  J7  \ j * r i I  \  \.  DM  \  Adniitt.  H«>\ 

i.  -j]  ♦  Air  St’v  icr  i *r« r -*•*•» .  'v-e  1  inti  Kcj  »>rt  of  A  •'t.  (  I c»-f.  Air  Service, 

All,  II  N  ..  ru*\  N  A,  WWI  ( )ru'n.  lire,  r«D,  \  S.  I  list.  K<v»»rcl>  B<»\  1. 
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a  i  \  "is  ;•  Di  h1  nr  hotter  than  I  lie  (  un  man  I'okker."  !  I  lire  was 
vivid  j , i-t •« *l' :  diii-  (iiTiuaii  aircraft  of  superior  | vrl ormaner  ohar- 
ai  i rfiv*  ii  -  ns juiivd  a  coni'i  nitration  of  tour  interior  llritish  air- 
era  1 1 .  A  -u  pi  re  if  v ea  j  ion  pave  t  ho  ( >e rmaus  a  detm  it  e  udv  ant  ape. 
'I'li  1  i )  1  ( i  Ir-Mii;  "i  tin'  I'okker  wii'  -.i 1 1 i-i •< 1 1 n  1 1 1 1 y  incorporated  in 
i » I  15riti-.ii  unlit arv  ] u ilia v  w  la  n  a  | > .- 1 j  ■>  r  mi  jut lal  war! arc  drawn 
r.j>  I •  \  the  (iemral  Stall  i‘iii| iha-i/a  1 1  thi'  importance  o!  tUmp  m 
Mf.ju.it  !■>::  ( ia\.  i  juant  il  v  )  except  in  (hr  case  <  >  t  anvrait  superior 

i  a  t  hi  i-i  ■  it  l  hr  riii'in  v  (  i.r.,  i|iialit y  ) . '  Tim-.  even  !iri  ore  t  hr  1  mini 
S'  .iti  -  entered  t!ir  war,  Iiriti-h  policy  implicitly  ri  eopm/ed  tlu* 
iiil ;  ii  >f  I  a  tier  <>t  lirttrf  weapons  rather  than  inn  IV  Weapons.  Il  is 
inf  ‘o  in-  siippn-.nl.  however,  that  nvnpnition  ol  tins  principle  im- 
j.jii-i]  universal  iiilhrrrnrr  to  it.  h.vcn  ; 1 1 1 1 < > n >_;•  highly  plarnl  llfitish 

Aa|-  thrfr  «a-  a  Irinlriirv  tn  -peak  m  It -fins  ot  i]l!aiitlty  rather 
i|  an  ouaiitv.  Nu  lr-s  a  person  than  (irn.  Sir  David  1  Inidi  r -on  of 
t ;  .i  15:  it  i-li  A  i  r  15u;»  rd  advi-rd  ( 'oloricl  Hi  il  1 1  n  p'  1 1  iclrtr  nmiir  st  renp't  h 
in  jnir-uit-  mi  iiir  hasis  nt  a  t  hrre-to -one  ratio.  '1  hat  i-,  hr  ivooin- 
i . -i  i 1 1  h  .  I  -r in i ilia,  t 1 :  rrr  -i irh  a i rrra 1 1  into  t  hr  field  tor  every  one  .sent 
h\  the  eiirmv.  ( irin-fal  llrmirr-on  'ms  certainly  imt  unaware  of 
m.  | art i if  of  ijiialih.  hut  hi-  comment  i-  rcpre-mlatiu'  of  the 

ii  :,i|rnev  to  think  in  lefin-  of  nunilirr.-  rather  than  pcrlornianee. ' 

The  in  nil  ii'!  of  p  reel  a  lent  -  w  Inch  inarknl  lint  i  s  h  e\  per  irner  was 
r.  p  -.tr.l  in  i  lie  t  nil  n I  Slate-.  The  (Ii  ci -mu  to  di  velop  a  new  and 
rtof  ri.uii'r  rather  than  copy  Allied  dr-ui;n-  was  of  it  sell  a 
d'  ei  -  ion  fa  \  on  n  o  ( |i  edit  v  o\  er  ( pia  n  t  it  v.  It  i-  t  nie  that  t  lie  1  ,it  >cr  ty 
inpiiic  wa-  -ul i-ei |iien M \  hlainrd  for  many  oi  tlie  failures  ol  the 
program  for  ;e>  ialion  w  lien  it  proved  ditiieull  to  convt  rt  .air frames 
to  mount  the  new  standardized  enpine.  Nrvert hele-s.  there  can 
hr  no  dotiht  hut  that  the  initial  decision  to  develop  in  the  l  nited 
m  de-  an  engine  far  more  powerful  than  any  in  use  on  the  trout 
wa-  a  ch  ei-ion  which  recopni/ed  the  importanee  ot  hrtter  weapons 
rather  than  more  weapons.  I  ntortunately  tor  the  success  ot  air¬ 
craft  product  imi  m  tiie  l  nited  Stales,  the  dec l-ion  to  hui Id  superior 
c  i  j  i tie-  w  a-  a p pa  rent  i  v  not  made  a  -  a  lop  leal  con-et  jucncc  of  a  eon- 
. c •  i ■  > : i .  and  widely  accepted  policy  -t  iv— mi;  (jua’.it  \  ov  er  quantity. 

i(l  i  1 1 « ■ .  n  i  ■  j  i  i . a : -It  r-  Mrem.  11  .1  ill.  l'U  S.  i|n.i|.'(l  ai  1 1  \  .1  inn--,  l  In  War  in  'he 

■.  ■")  \ .  ''  :  (Kt’-'id.  i'l.-i  rrrit!- >n  Il'jJ  •  >?'. 

I  i'.rit  .It  ( ■:■..!  SCOT  Memo.  " I  L-U  unr  in  tin-  Air.''  M  ir.-li  lrK.  qiMol  il.  lull 
:  '  I  /,.  If. o-  in  tin  .Hr.  \  ,.]  ..  \  fl-  \  ! 

'  s  ...('[- 1  I  ■■('  J  l  ur  a  similar  c  \  |  ri-.  .inn  ip.  t  !n  l  !i:U  -  i  St  ilr  .  ns'  Vmi-  s 

]  •  I  :  V  r  .  (  I  • .  (  ):i.  I  S:  pit.  it  ( 'lis'i  r.  I  J  Sr  jil .  PUT.  r.  p  1 1 1 1  >  *  1  .it  ii  '  in  Ur- 

II.  mu-  I  •  III'..  .  lit..'.  »ll .  I  a  '  I.  I-  Ilf  S.  M'llc  'I  .ill  ’I  '.  \  Il'.li!  -  r.'lll 

.  (.',.-  ..'  .la  Ini-  l  'is,  s..ii. 
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Instead,  it  appears  to  have  been  an  expedient  or  random  act.  That 
it  did  not  result  from  conscious  policy  is  suggested  by  the  parallel 
di  ci  sir  in  to  put  the  inferior  and  obsolescent  i )  1 1  -  T  rather  than  the 
DH-'i  into  mass  production.  Here,  side  by  side,  were  two  violently 
c  ntlictiny  policies.  One  favored  better  weapons,  the  other  favored 
more  'w'.ipons.  Winch  precedent  was  the  postwar  Air  Service  to 

folio. V  1 

1 1  the  (h-eisioiis  of  offici als  controlling  production  during  World 
W  ar  I  left  no  clear  precedent,  such  was  not  true  of  the  Air  Service, 
Alii'.  Summarizing  the  lessons  of  aerial  warfare  learned  by  the 
air  .or m  in  France,  the  Chief  of  the  Air  Service,  Aid’,  emphasized 
the  critical  importance  ot  progressive  development  of  design  in 
n.  .bilainii  y  a  force  of  aircraft  superior  to  that  of  the  enemy  on 
the  front.  An  aircraft  which  dominated  the  air  one  day,  he  re- 
porCd.  might  be  "totally  obsolete”  six  months  later.  Superiority 
n.  tin  air.  he  concluded,  could  he  maintained  only  by  constant 
: :: :  t  mt ;  vc,  cncou  raying  invent  ions  lead  my  to  new  t  vpes,  and,  where 

•  .<  c:  -  -  my.  abandoning’  unsuccessful  models  even  after  they  have 
hi n  1  rioi^iit  into  production.1'  Having  been  exposed  to  the  cut- 
*:ny  edge  of  the  enemy’s  weapon,  ollieers  in  the  Air  Service  of 
d.i  Aid’  tell  that  there  was  no  question  hut  that  better  weapons 
iun  of  g  n  ;i (er  inq loi'tancc  than  more  wea pons.  The  vigor  of  this 
a  s.  y‘  iun  «  as  sharply  underlined  by  the'  facts.  When  the  war  ended, 
♦l.r  Allied  iorecs  in  the  theater  of  combat  possessed  almost  twice  as 
m.nnv  aircraft  as  the  enemy.  \et,  despite  this  wide  margin  ot 
;  meric,;!  domination,  officers  in  the  Aid’’  were  reported  to  believe 
t !  at  the  Hermans  "essentially  overcame”  their  detieiency.7  The 
A ir  Sen  ice.  A  I  d’,  had  learned  the  importance  of  superior  weapons. 
W  briber  one  measured  that  superiority  in  terms  of  more  flying 
lime  fur  i '.cry  airplane  in  action  because  of  superior  maintenance 
u!.  tl.i'  ground  or  in  terms  of  superior  performance  in  the  air  he- 

•.  “I  lira!  I i •  * 1 1 •  •  r* l  of  I h«*  Chief  of  Air  Service,  AKK,"  Air  Strvirc  1  iifonnntion 
'  <>■  f  n-  ..  No.  Iso  (  I r»  Fch.  JfVJl),  .‘S7  S.  See  also  draft  version  of  text,  NA*  WWI 
(  l .  "i  iJriMrds,  A.S.  Hi  d.  Records  Ro\  I. 

7.  (  ml  (i.  \\  .  Mixter  and  1.1.  H.  11.  l'.nunons,  f’nitiil  Shifts  .Ininj  Aircraft  Pro - 
'  ;r,:  ,  !'.!,*<  i  Washington,  CPU,  p  |».  57  s ;  and  I’..  S.  (lorrelh  The  Measure 

•  I  r,<  M  i.r'l  U'or  .  It  root  u  f  ha  i  IPTnrt  (  Noi  I  hfiold,  \  t..  Norwich  University, 

1  •}  .  p.  5*.  1  li ^ru t .  riled  by  these  two  sminvs  disagree  but  not  sipmificantly. 

*  m  .  //■!  M  /./•  in  tin  Air.  Appendix  \  "jmne.  Aj»p.  XWI.  notes  that  the  records 
:  a  * !  i  I '..♦mi  lift  IS  irh  m  /•#:*  show  actual  strength  of  life  (Icnnan  air  arm  to  have 
1  •••  •  I  nt  two  ‘birds  of  non, in  d  strength  otlinally  indie  tied.  This  would  appear  to 

’ 1 1 1 - r : i  tj  .-  i  i  I s*  f  t li  i*  it  was  to  a  jrre  it  extent  the  superior  performance  of  ( Icnnan 
s ;  -  •  r  i*‘‘  r  ati  er  1 1 .  m  the  ^re  der  number  of  hours  they  (lew  per  airplane  on  the  front 
:  la  1;  i  fie  ( .*<  rm.'ifn  to  m  il;c  up  for  their  o\cr-a)l  numerical  inferiority. 
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ouw’  of  Let  tor  design,  the  conclusion  remained:  better  aircraft 
proved  more  desiralile  than  more  aircraft. 

The  combat-tested  precedent  of  tile  air  arm  in  Trance  rather 
tlian  the  conflicting  precedents  of  production  on  tlie  home  front 
shaped  the  course  of  the  postwar  Air  Service.  The  chief  of  the 
new  service  reiterated  the  opinions  of  his  predecessors  in  the  A E T . 
i  pon  the  organization  for  developing  aircraft  he  placed  “the 
larger  portion  of  the  hurden  of  preparedness.”  Only  hv  “continu¬ 
ous  development,”  the  chief  reported,  would  it  he  possible  to  meet 
the  enemy  “on  equal  "'round.'"  s  The  phrases  themselves  reflect  the 
extent  to  which  experience  in  comhat  had  centered  attention  upon 
the  importance  of  progressive  design  in  attaining  future  superi¬ 
ority.  Perhaps  the  most  telling  postwar  indication  of  the  sig¬ 
nificance  attached  to  superior  weapons  is  to  lie  found  in  the  de¬ 
clared  policy  concerning  the  budget  for  the  new  peacetime  air 
arm.  Jtathcr  than  procure  and  maintain  a  great  number  of  air¬ 
craft  tor  purposes  of  defense,  the  Air  Service  proposed  to  devote 
a  large  portion  of  its  limited  appropriations  to  experimental  de- 
\  clopim  lit  and  limited  procurements  for  service  test  in".  ri'he  policy 
of  the  Air  Service  would  Ik,  the  chief  reported,  to  “worry  along” 
w;*h  obsolete  equipment,  spending  every  possible  dollar  from 
;  vail.ahle  funds  for  development  and  engineering  rather  than  for 
large-scale  orders  for  the  production  of  aircraft  from  existing 

designs.'1 

budgetary  support  represented  compelling  evidence  that  the 
postwar  Air  Service  had  learned  from  wartime  experience  the  im¬ 
portance  of  weapons  of  superior  performance.  Was  it  equally  true 
that  the  service  learned  the  importance  of  a  system  for  converting 
scientific  and  technological  advances  into  weapons  to  ensure  con¬ 
tinued  superiority? 

The  postwar  Air  Service,  like  the  Ciencral  Staff,  failed  to  carry 
over  from  the  war  the  concept  of  an  agency  attached  to  the  highest 
-fa‘f’  for  the  purpose  of  exploiting  science.  To  '  .  ure,  regulations 
and  direct  i\cs  of  the  Air  Service  did  make  the  Imgineering  Divi¬ 
sion  officially  responsible  for  keeping  in  touch  with  inventors  and 
manufacturers,  yet  nowhere  was  there  an  organization  specifically 
charg'd  with  the  exploitation  of  scientific  advances.1"  The  Air 

•*v  Report  of  Chief  of  Air  Service,  .hiniiaf  ID jutrt.*  nf  the  IlVir  Department ,  1920, 
/.  \  !"*>. 

9.  I'  iJ..  pp.  ]  »fio.  1  190. 

I"  “Outline  of  Or^  ini/ :iti»»n  ami  Fund ions  of  Office  of  Director  of  Air  Service, 
l  *>.  Arinv,’*  o  Nov.  1919,  ami  “Or^r.tni/atiou  of  Office,  Chief  of  Air  Service, M  1  Dec. 
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Service,  like  the  General  Stall',  lumped  all  functions  of  supply  into 
a  fourth  >ei  t ion  of  the  stall'  (similar  to  (i  1)  which  was  lictier 
equi pped  to  handle  problems  of  quantity  than  problems  of  qual¬ 
ity. M  Although  the  Science  and  Research  Disision  disappeared 
u  1  tli  the  peace,  the  Nat  ioual  Resea reli  Council  (  \  K(  '  ) ,  from  w  1 1 it'll 
it  i  ri:_inai!\  ih  rived,  remained.  Rut  the  NK(  mi  tiered  almost  the 
same  fah-  as  d  s  offshoot.  When  t lie  Air  Service  failed  to  establish 
i-rja:  i/atioi,  at  a  hiuh  echelon  to  ensure  continual  and  ayyres- 
sivehai'  m,  tile  Mil  became  a  passive  pool  ol  talent  available  tor 

ealh  hie:  i  . . raine .  Not  until  nearly  1st)  years  later  when  an- 

1 1 :  !.■■;■  w  i  r  was  mini!  .’lent  did  the  \  RC  play  an  active  role  in  assist  - 

u,  j.'  'he  air  arm. 
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i_.i iii/itt ions  for  applied  research  and  eiiyineeriiiy,  wartime  ex- 
I  m  in  ee  eontrilmfed  a  more  substantial  heritage. 

In  the  course  of  the  war  the  Bureau  of  Aircraft  Production 
huilt  up  a  fa  rye  oryanization  for  enyinecriny.  The  Enyineeriny 
DAMon,  as  it  came  to  ho  called,  ultimately  employed  more  than 
y.Omi  people.1''  To  addition,  duriny  11)17  and  1918,  the  division 
had  ■  eijuircd  an  nnposiny  array  of  tacihties,  includiny  two  air- 
lieliU  and  several  laboratories  for  experimental  development  and 
h-stiny  of  enyines,  propellers,  and  airframes.  Impressive  tliouyh 
the-v  facilities  may  have  appeared  m  contrast  with  the  makeshift 
<  -iahlishment  of  early  1917,  the  Enyinecriny  Division  which 
,  u.erycd  from  the  war  was  an  oryani/.ation  established  primarily 
f,  ;•  production  rather  than  for  experimental  development.  Morc- 
i. the  models  manufactured  on  a  larye  scale  were,  m  every  in¬ 
s'  nee,  modifications  ot  toreiyn  desiyns.  Ot  the  more  than  9.000 
people  in  1  he  di\  is  ion  at  the  A  rmi-t  ice,  approximately  75  per  cent 
o  ere  intirel\  conteriii  d  with  problems  ot  production.  Only  a  mi- 
i  i  f  e  1  ■  el  ion  of  ( he  enyi nee rmy  stall  a<  I  h  i  I ly  enyayed  in  work  on 
experimental  development.''  It  was  this  small  yroup  of  experi- 
na  nt.'d  en^iu eel's  which  was  to  hecomc  the  nucleus  ot  the  postwar 
oi  yaiii/ a!  ion  tor  appiied  i  e- carcli  and  de\ elopment  m  the  air  arm. 
1  ne  cadre  of  etiyinccrs  undoubtedly  ri  presented  a  valuable  asset 
:ii  meet  my  the  problems  ot  apphed  research  in  peacetime.  Nevcr- 
i ust  as  Hie  oryani/.ation  for  production  duriny  the  war 
v.  ,,  hi  -ui'ed  for  the  roh-  of  experimental  development  m  peace, 
so.  too.  Hie  methods  and  procedures  of  the  war  were  of  little  use 
to  the  l  .iu.  iucei  in-j  Division  in  peacetime. 

Duriny  Hu  w  ir  1 1  :<•  development  of  aircraft,  no  less  than  the 
product  mu  of  ait  craft,  sti  muled  from  European  requirements. 
But  tojoMuy  I  l.i  \  rmi'l  ice,  t  he  Technical  Sect  ion.  A  EE,  disap¬ 
peared.  i«  a\  iny  no  operational  oryani/at  ion  to  provide  informa¬ 
tion  upon  l,a!i  to  formulate  disiyu.  The  postwar  Enyineeriny 
Division,  ;,o  io.uyt  r  ,dih  to  call  upon  the  Ala l-  tor  this  data,  was 
Ihi.vil  to  divis',  nc\e  piaetiees  and  procedures  for  determininy 


;  '  n\  W.r-..-  \i:<  •  if  i:t  (hr  \ni.y  Air  l  unT>:  A  Study  in  Hrsi-anh  ami  !)«*- 
■:  .  ♦  l‘.  ;  WtijM  1  M  M  ll,  I.  I>:1  nr. 

1  1  i  i  ■  j.ip  •  :  -i.-  .  t.i  it  n >:i  .«!  1 1 i « *  ..ir  . i r ; •  i  h  id  i  vari«  d  series  « •  f  (iesijjna- 

1  .  1  ..-.n_-  lh  t'.ltltiHfil  of  til-  Sij.Mi.il  C**:-j«s  l-'qu  ij  Hilrtlt  I)i- 

■  !  ;  ,  * i  \  ; i  ;  . i : ; i •  i  t  .■  ,-m-iti :t /  I  'i\  i  :• hi  in  A aini  try  l‘M n  v  in  n  tin-  e!tLrineor- 

j  ■•r/;-  /  ’  hi  ii. »h  1 1 1«*  1 A  .  1 1 ;  i  i  •  -  r  1 1  Section  *  •  f  l).M.\.  In  Man’ll  ItMK  the 
t ,  i  •  •. .  .»■■•«  *n  -  !  t  in.  ■  iny;  Mi\  i  •  i . » 1 1  and  k»  j.t  tlt.it  n  nm»  for  several  years. 
1*  !'!•'•  ’  *  •  ;iii  *  a:  in-,  (  Info.  mr-up,  to  !■ n  y  ineeritnr  Hiv.,  7  May 

. ti  I  tv  I  r.Miu  ;  .r'  1  )iv.t  W  rijMit  I  ield  I  i  i  st .  (  Mli-a-  (■  il<  .. 
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functional  objectives.  The  l'lij inecrino  Division  was  to  devote  the 
U  tier  part  of  years  following  (lu*  Armistice  to  perfecting  a 
v Vst i  oi  for  comertm^  these  tactical  and  strategic  objectives  into 
detailed  specifications.’"  It  is  somewhat  ironic  that  the  Technical 
Si  i  i  ion.  A  1,1',  vv  Inch  had  harely  begun  to  evolve  a  system  to  formu¬ 
late  requirements.  was  allowed  to  dissolve,  leaving'  hchind  scarcely 
a  scrap  of  detailed  information  about  its  operating  procedures."'’ 
For.  as  a  conscipu  nee  ot  the  demise  of  the  Technical  Section,  the 
1  .mpm  .  ring  I).  vision  in  the  I  nited  States  was  iorced  to  acquire 
skills  and  practices  which,  .at  that  same  time,  the  Technical  Sec¬ 
tion  was  abandoning.  Hecaiise  it  did  not  have  an  oflcetive  system 
tor  ensuring  retention  of  operational  procedures  evolved  in  war, 
tic  1  .noineerniu'  Division  entered  the  era  of  pi  ace  ill  equipped  to 
handle  the  function  thrust  upon  it.1’ 

The  postwar  air  arm  lacked  an  elfeelive  nrgani/at  ion  for  scien¬ 
tific  liaison  and  inherited  a  partially  equipped  organizat ion  tor 
applied  1 1  search.  Despite  some  substantial  facilities  for  testing 
and  development  as  well  as  a  nucleus  of  personnel  for  engineer 
ilia,  the  air  arm  fared  the  peace  .is  it  had  entered  the  war  with¬ 
out  an  operational  urgani/at  ion  to  determine  the  direction  on* 
nine,  rim,  development  should  lake.  In  f  he  final  analysis,  doctrine, 
or  I  he  an  "pi  i  o'  concept  ot  I  lie  mission  to  he  per  lorn  led  by  the  aerial 
weapon,  would  inevitahlv  determine  the  direction  ot  development. 
To  i  unler 'laud  in  full  the  her  it  ace  of  World  War  I  it  will  he  ncecs- 
s.'i r  v  to  consider  air  doe!  n ue. 

I '».  r  >r  .id  illti't  ratiw  •  I  u  *  I  v  of  tin*  j.r.liltiti'  »  nr.undrred  in  formulating  fune- 
t  i .  iii!  i  »l  i  j  r«  I  i ,  t  n  <.r  lnilil’iry  *  li;i  »•  t*  t  *  ri  .*»••  May  an*  railed  and  t  hr  pniM»*iiis 
eDe-airitiTril  irt  rrdtjriir.r  Hies.*  oh.edive  to  speeitieat  inns  for  types  of  aircraft,  see 
"lie  >\ -deni  of  Supply,"  \.S.  Study,  5  M  ay  1‘*2|,  N\\.  I ) M  \  Admin.  Ho\  20, 
N  I  vrutiw.  Sr.-  altow,  |i.  la  1  r . .  II. 

I*-.  I'  en  t hr  "Air  .'vr\irr,  Al  l  .  Hi  Sny,"  N*  \,  \\  Wl  Orpn.  Urrnnk, 

\1  I  i  il«*.  v.  Itii  lt  u  »s  vj,(*eifieall>  *!«*-*i irr.t-ti  to  re-’ord  tin  •  mis  of  the  war,  eon 
f  .  :ih  Mir  kr  t «“!  s  i*-'- 1  a- fount  of  «>ji-r  it  in  pro,  rilnivv  in  the  Technical  Section. 

1\  \  e.i rvftil  sinrdi  it:  the  file-  *  f  the  I  turiin  erin;r  Mi1.  i>ion  and  tin*  \ir  Senior 

t  •  Hal  I  ,ies  I'm, in /  lort'ihw  period  immediately  f«'Uov.  in^  the  Armistice 
e  :.-d  i!n.‘  sf  i,<  •  <v  ah  •!:«•*•  of  ,  \t»  ••  j\,.  r«  liartee  oil  u  a  it  it  tie  >*1  udies  of  ar-Mh  i/  a  t  mu 
i  O  \  he  ue  \,r  Svi’iet*  w:iv  rd :»!»!’.  shed. 


Chapter  X.  The  Postwar  Air  Service  and 
Air  Doctrine 


Tin-:  lionv  nr  experience  from  which  tiie  postwar  air  arm  had  to 
draw  was  extremely  small.  Aerial  operations  in  the  AFF  were  con¬ 
fined  to  six  or  eight  months  of  activity.  Thus,  when  a  hoard  of  of¬ 
ficials  met  shortly  utter  the  Armistice  to  consider  the  question  of 
organization  only  one  officer  who  had  actually  commanded  an  aerial 
unit  in  coinhal  could  he  found  in  file  whole  I 'luted  States.  It  is 
inf  crest  i>>g  note  that  this  officer  was  Maj.  Carl  Spaatz  who  be¬ 
calm*  the  Commanding  General  of  the  Army  Air  Forces  after 
World  War  II.1  experience  in  terms  of  personnel  was,  at  best, 
eln-ive.  liven  as  more  officers  with  service  in  combat  became  availa¬ 
ble,  their  utility  in  assisting  in  the  formulation  of  doctrine  was 
sharply  circumscribed  by  the  decree  to  which  they  were  articulate 
about  their  experience.  liven  the  most  thoughtful  and  expressive 
wi  re  limited  by  the  operations  of  the  Air  Service,  AKF,  which  wore 
confined  almost  entirely  to  service  in  a  role  of  army-cooperation  or 
close  support. 

At  (he  Armistice  the  Air  Service,  AKF,  had  IS  squadrons  for 
observation  but  only  one  squadron  for  night  bombing  assigned  on 
t lie  front.  Kven  the  lone  squadron  of  night-bombers  belied  its 
name:  it  was  not  equipped  with  twin-engine,  long-range  Handley- 
I'age  airplanes  but  consisted  of  IS  obsolete  1)11-4  aircraft  for 
observation  and  an  equal  number  of  British  FK-SJ  aircraft,  a  type 
'i  Inch  had  reached  the  peak  of  its  production  before  the  DH-4.  The 
squadron  was  scarcely  equipped  for  strategic  bombardment.'-  Per¬ 
haps  the  most  significant  fact  about  the  lone  squadron  of  night- 

1.  Memo,  Asst.  Ghirf  of  Training,  DMA,  to  Board  of  Organization,  18  Dec.  1918, 
AF(T\  8  *1.7  Hoard  on  Drp mi/.alinn  of  the  Air  Service  in  Peace. 

2.  The  average  homh  load  of  a  1 !  andley-Bage  amounted  to  approximately  1,825 
11".  The  average  DH-t  homh  load  was  282  lbs.  Thus,  even  disregarding  the  wide 
difference  in  range,  it  is  evident  that  the  DIM  was  little  suited  to  strategic  bom¬ 
bardment.  See  “Statistical  Analysis  of  Aerial  Bombardment,"  General  Staff  Statis¬ 
tics  Branch.  Hi  port  No.  llt»,7  Nov.  HUS,  National  War  Go l lege  I.ihrary,  l  22(>,  l ’(»(), 
H*lv  See  also  K  S.  Gorrell,  Tin  Mmsurr  <>f  Am*  rint'x  World  B*ar  Aeronautical 
/•;;r  ,rt  (Northlield,  Vt.,  Norwich  I’niwrsifv,  lOin),  p.  29. 
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bombers  was  not  so  much  the  inadequacy  of  its  t*fj n i j )inen t  as  tlie 
brevity  of  its  experience.  Assigned  to  the  front  on  9  November 
lftlS,  tlie  s(|ua(lron  was  in  active  service  only  two  days  before  the 
Armistice.  Moreover,  this  single  squadron  of  ni"lit-bomhers  was 
ollicially  demobilized  .*>  December  THIS,  less  than  a  month  after  it 
entered  combat.'1  When  the  war  was  over  there  was  no  familiar 
hotly  of  operational  experience  with  strategic  bombers  on  which 
to  draw  in  formulating  doctrine  for  the  postwar  establishment. 

( tllicei's  in  the  A  ir  Sei*\  ice,  AKF  ,  wire  primarily  concerned  with 
aviation  for  army-cooperation.  Col.  ’]'.  I).  Milling,  who  had  led 
the  air  units  of  the  First  Army  in  France,  held  opinions  typical 
of  the  majority  of  airmen  in  the  higher  echelons  of  the  AKF. 
In  reporting  his  conception  of  a  proper  postwar  air  arm  Colonel 
MiHiny  emphasized  one  point  :  ‘‘The  Air  Service  is  of  value  to  the 
military  e  fablishment  only  insofar  as  it  is  correlated  to  the  other 
arms.*  *  1  'I'h  is  was  the  opinion  of  an  important  leader  in  the  air 
arm.  The  opinion  was  not  unique.  Col.  F.  P.  I.ahm,  who  led  the 
aerial  units  of  the  Second  Army  in  France,  felt  that  the  Air  Service, 
AKF,  had  not  had  sufficient  operational  experience  to  permit  one 
to  reach  any  definite  conclusions  rcyardiny  doctrine  for  the  future. 
None* hcle-s.  having  judiciously  recognized  the  narrow  base  of 
i iperat ions  in  the  AKF.  the  colonel  proceeded  to  declare  that  “the 
main  function  of  aviation  is  observation  and  all  hinges  on  that 
program.”  '  'J’his  contention,  hazarded  in  the  face  of  the  colonel’s 
avowed  denial  of  its  validity,  almost  certainly  reflects  the  limited 
ranye  of  his  experience.  More  than  half  of  the  av  iation  units  with 
!  he  Second  \rmy  were  equipped  with  flic  obsolete  1)11-1  while 
t he  remaindir  were  equipped  with  pursuits  of  French  and  licit  ish 
oi-miu  ‘‘ 

\\  In  n  th<'  Chief  of  the  Air  Service,  AK1'*,  came  to  prepare  his 
final  report,  it  was  perhaps  natural  for  him  to  perpetuate  the 
opinions  of  some  of  the  officers  who  had  commanded  the  opera  I  ional 
units  ot  the  l  nited  States’  forces  in  France.  Jn  any  event,  whether 
compiled  on  an  objective  basis  or  not,  his  final  report  repeated 
the  opinions  of  the  principal  air  officers  of  the  First  and  Second 
armies.  The  war  "clear! v  demonstrated.”  the  Chief  of  the  Air 

m.  (Ji'rrrl!.  /  h»  \f .  i.<nr<  of  .Imtiiro'.t  1  \’or!l  Il’/i/*  .  / .  runout  i-ol  /'/Tart,  p.  .'?M. 

}.  (  npy.  incut'  ,  1  « » I .  *1’  I).  Milling  f<>  i  *  1 » i  «*  t .  Air  S»tv i«*<  *,  \  I!  I*,  f)  Jan.  UIJ,  in 
“I  t  "uis  1  .«■  itit'  1 1,’"  "Air  Sr!*\  iif.  AKI  ,  1 1 1  t  o  r  \ "  Scrips  A,  Vui.  / ',  <-<t.  N’A, 
WWI  nr-n  Ihoir.ls,  Al  l'  I  :!<  . 

A  r..!.  I  .  I*.  I.;.!-.,,  *«,  ('<>].  !  .  S.  (  u»rn*!l,  7  M.«\  Pr>,  N  A,  WW  I  Or-n.  lim.nls 
\>.  I!  st.  Hi  •  ml  -  j:..\  r»7J,  ivj.i. 

(•■trre!|,  /  hr  M  *  *i.*h  n  of  .1  tu  >  ro->t  .*  Il'or/i/  W’nr  /  t>  F.jJnrt.y.  1  J. 
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Sir.  ice  1  n‘! ieved,  that  l lie  function  of  observation  was  “the  most 
important  and  far  reaching”  which  an  ah'  arm  operating  with  an 
ariav  ut.uM  he  called  upon  to  perform.7  This  report,  which  ap- 
pt  a !  nl  after  the  Armistice,  is  strangely  reminiscent  of  the  opinions 
1  M  le.  tl.i  Chief  Signal  Officer  in  1{)15.  At  that  time,  it  may  be  rc- 
t". ! !*  d.  1  ,<  had  declared  that  observation  was  “the  useful,  approved, 
...  d  n:<-'t  important  work''  of  the  airplane.”  Here,  then,  was  the 
>  < ; i I :  P  il- 1  ia  1  cycle. 

The  t  inted  States  entered  the  war  without  a  clearly  defined 
(■  trine  of  aerial  warfare.  Insofar  as  a  doctrine  had  been  formu¬ 
lae  d.  it  favored  a  role  of  army -cooperation  or  close-support  rather 
than  an  offensive  or  strategic  role.  Because  of  this  policy,  produe- 
:io!  (hiring  the  war  favored  aircraft  for  observation  rather  than 
i.  .  ■  it ■  bombers.  As  a  consequence,  the  experience  of  the  war  was 
V,  it:,  observation  rather  than  bombardment.  In  deliberating  on 
*  .•»  experience,  postwar  planners  found  themselves  precisely  where 
i  m  v  darted.  If  the  air  weapon  was  to  develop  beyond  this  limita- 
s'  way  bad  to  be  found  to  escape  the  self-perpetuating 
.  1  :  1  ne'er  of  this  cycle. 

British  experience  offered  a  substantial  precedent  showing  that 
.'  »:i'  perfectly  possible  to  escape  the  merry-go-round  of  doctrine 
i:.!l  arcing  production  and  determining  experience  in  operations 
.  1  i ( ■  1 1  formed  the  basis  of  subse<(uent  doctrine.  The  British  pro- 
.i.ci.d  docl line  beyond  experience  into  the  realm  of  possibilities. 
The  Unyal  Hiving  Corps  as  planned  in  1919  was  to  consist  of  86 
'■madrons.  Of  these  only  10  squadrons  were  to  he  of  long-range 
bomber'.  By  11)17  the  air  force  planned  171)  squadrons,  of  which 
99  were  to  In-  used  for  strategic  bombing.  By  the  summer  of  11)18 
p’  mned  di'l  riluit  ion  of  Brit  isli  strength  allocated  .82  per  cent  of  the 
available  aircraft  to  the  Independent  Force  for  strategic  opera- 
t F.ven  though  the  limitations  of  aircraft  production  never 
pen-lilted  a  large-scale  proof  of  the  concept  of  strategic  bombard¬ 
ment,  British  officials  were  able  to  secure  approval  and  support 
l'w  their  doctrine  from  the  highest  authorities,  both  military  and 
political. 

In  the  I  nited  State'  efforts  at  formulating  an  authoritative 

t  !:>  tl  Ur.(.«-t  "{*  t:ic  Chief  rtf  Air  Service,  A  1*1,"  ,/ir  S<rrirr  / nf 
'■'t!  :r.  N.i.  ]  •‘H  (  I".  I  Hi.  ptjl  ' .  |fi. 

•  / /.•  S.rii  >  •»/  //»»*.  m  !i  .n,  Cinulir  No.  S,  Other,  Chief  Si_rnal  Olhct-r,  PU-, 

1  V.  .  \.  P  t .  'li.  t  II  or  I,-  th,  Hr  (Oxford,  Clarendon  Press,  lfi’ilM,  /,  d, 
I  M  \  ■  1  • 1 1  it  •  ,  /  it  li  ft  ;•  m  fit  .tii  <  •%  \iN.,  •'» ;  Oxford,  (  I;  trend  on  Pres*. 
..171 


P 


1G0 


IDEAS  AND  WEAPONS 


doctrine  met  with  less  success.  Since  air  doctrine  determines  the 
direction  of  development  in  aircraft  one  might  logically  assume 
that  military  officials  would  devote  much  effort  to  the  formulation 
of  doctrine  at  the  end  of  the  war,  hut  this  was  not  the  case.  Neither 
the  Commander-in-chief  of  the  A  EE  nor  the  Chief  of  the  Air 
Service,  A  El',  pointed  out  any  comprehensive  lessons  of  aerial 
warfare  in  their  final  reports. 

To  judge  from  General  Pershing's  report  the  air  weapon  was 
utterly  insignificant.  Apart  from  an  occasional  sentence  of  the 
aircraft-also-flew  variety  in  accounts  of  operations  by  the  ground 
force',  Pershing's  report  failed  to  speculate  on  the  mission  of  a\  ia- 
tion  and  neglected  to  appraise  the  role  of  aerial  warfare.  It  confined 
all  mention  of  the  air  arm  to  a  single  paragraph  commending  the 
aviators  for  their  courageous  deeds  and  daring. 1,1  Tin  report  of 
the  theater  commander  was  mist  general  and  quite  above  detailed 
consideration  of  technicalities,  an  omission  which  mav  have  been 
unavoidable  in  the  postwar  ru-u  to  complete  the  report,  Hut  in 
view  of  the  revclul  ionary  importance  of  the  weapons  'lighted,  the 
neglect  is  somewhat  disconcerting. 

The  final  report  of  the  Child’  of  the  Air  Senior,  A  El',  was  even 
more  surprising.  Although  this  document  did  not  appear  in  pub 
li'hrd  form  until  Eebruarv  1991,  it  was  nrigin.dlv  submitted  in 
M  arch  1911).  Again  the  urgency  of  events  mi i  i  Minding  the  de¬ 
mobilization  of  the  A  EE  undoubtedly  itdluvnevd  the  character  of 
the  paper.  Ear  from  representing  a  thoughtful  and  carefully 
reasoned  study  of  the  role  of  the  air  w capon  in  the  war.  this  report 
was  a  jinnhled  narrative  account  emphasizing  the  difficulties  en¬ 
countered  without  critical  appraisal  or  thorough  analysis.  .More 
significantly,  the  rej  ort  considered  all  of  the  various  fund  ions  of 
the  air  arm  individually,  drawing  occasional  conclusions  regard¬ 
ing  supply,  operations,  or  training  but  never  assembling  these 
conclusions  into  one  comprehensive  whole.  Nowhere  were  the  les¬ 
sons  of  the  war  presented  in  concerted  form  for  the  instruction  of 
the  future.  Moreover,  despite  the  novel  eharacti .  of  the  air  weapon, 
the  report  showed  no  systematic  effort  to  derive  appropriate  doc¬ 
trines  for  aerial  warfare.  There  is  some  evidence  to  indicate  that 
the  report  did  not  represent  even  so  much  as  an  exhaustive  compila- 

l'1.  Final  lh-p  rt  of  (ini.  John  ./.  PtrMntj*  (\nnman*lt  r -in-chi*  f,  .Itni  rirnn  Ex- 
p*  ditioiuiry  E<>rc.  (Washington,  IPJO),  p.  7<».  It  is  interesting  to  not*'  tint  this  re¬ 
port,  \\  1; it'll  mrnti'ins  aviation  in  a  section  entitled  “Supply,  Coordin  at  i>*n,  Muni¬ 
tion*.  amt  ActimnUt ration/’  devotes  bunt  the  same  amount  of  spare  to  religious 
activities  as  it  does  to  aviation  and  tanks  eoinhiurd. 
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t  mu  ui'  opinion*  licltl  by  officers  in  the  top  echelons  of  the  Air 

Sect  ice.' ! 

The  critical  importance  of  formulating  doctrine  for  the  air 
u  i  upon  was  not  everywhere  so  neglected  as  it  was  by  the  air  arm 
it -elf.  Oliieers  on  the  General  Stall  in  Washington  were  deeply 
ii. fere-ted  in  the  problem  of  deriving  lessons  from  the  experience 
of  i  omhat  to  guide  the  conduct  of  military  operations  in  the  future. 
To  tin-  end  the  General  Staff  undertook  to  prepare  a  series  of 
statistical  reports  for  publication  as  source  materials  upon  which 
to  ha-o  studies  on  policy.  Since  these  reports  were  consciously  in¬ 
tended  for  u-e  in  formulating'  doctrine,  they  could  scarcely  fail  to 
influence  po-twar  military  thinking.  For  this  reason  they  merit 
e.tri  ful  at  tent  ion. 

T\  pica!  of  the  studies  draw  n  up  by  I  he  General  Stull  to  evaluate 
t :  ,e  air  weapon  was  one  ell  titled  "Statistical  Analysis  of  Aerial 
Hom'eirdmeni"  which  appeared  only  a  lew  days  before  the  Armi- 
-Mce.  1*\  it  -  own  admi— mu  the  report  was  based  on  fragmentary 
data,  "occa-iona!”  photographs,  accounts  by  prisoners  of  war, 
and  iniorm atiou  "too  meager  and  too  unreliable  to  serve  as  a  basis 
for  any  ijuant  it  ai  i  v  e  ana  lysis.”  1 J  Having  made  this  admission,  the 
eompil*  :  -of  the  report  apparently  believed  they  were  free  to  draw 
ei. t  i relv  valid  ennclu- mils  from  the  fragmentary  ev idence  available. 
From  limitid  fact-  the  analy.-ts  of  the  General  Stalf  drew  some 
rat, her  -ta/'lhng  deductions.  The  material  destruction  to  be  ex¬ 
pected  from  bombardment  "must  necessarily  be  small, ”  they  felt, 
Im  rail-,  of  the  limited  weight  of  bombs  carried  and  the  scant  mini- 
in  i  of  bomber-  wliieb  could  be  maintained  on  the  front.  Using  this 
frame  of  rcfrruiee,  the  report  continued,  "From  the  standpoint 
ot’  de-t  met 'on,  the  function  of  the  bombing  plane  is,  in  the  lust 
umd\-i-.  practicaliv  tbe  same  as  that  of  long-range  artillery.”  By 
uMerlv  ignoring  the  taetor  ot  range,  the  statist leiaus  of  the  Gen- 
i  ral  Stall  virtually  reduced  the  homber  to  a  field  gun.  Then,  to 
piove  the  point,  they  cited  figure-  to  show  that  dOO  British  air¬ 
craft  dropped  a  dailv  average  weight  ot  explosive  about  eipml  to 
t  lie  expio-ives  thrown  by  the  total  number  ot  loo  mm.  guns  availa- 

■  ;  S  lit;'  of  1 1  if*  working  papers  used  i ii  preparing  tin*  final  report  of  the  Air 
v  t'ir,  \1  I  ,  art*  available  in  the  National  Archives.  WWI  Ori;n.  Itccords  A.S. 
II,  *  Pi  i  i  r  1  r...\  l  tT.  The  omission  of  Hrhr.  lien.  William  Mitehcii's  pomt  of  view 

.  ■  * r I ! i \ . 

I_'  i*i-'  .-.J  Anal' ‘•is  of  A«*ri  tl  Hornu  ardnn'nt.”  (*ei.i  :al  Staff  Statistics 

[ ' ;  ,  h.  Popart  Vo.  Ill*,  p.  -Jl,  7  Nov.  National  War  •  !!<>'<*  Library,  1*22'*, 
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tile  in  the  same  period.  “In  other  words,”  the  study  concluded,  it 
took  “two  squadrons  of  bombino  planes  to  equal  the  work  of  one 
If)/)  mm.  gun.”  1:1 1  f  it  were  at  all  necessary  to  demolish  this  patently 
fatuous  argument,  the  report  itself  contained  all  the  essential  facts. 
The  statistics  upon  which  these  .surprising’  deductions  were  based 
had  been  selected  from  Hritish  bombing  operations  before  the 
formation  of  the  Independent  Force.  Moremer,  in  the  missions 
analyzed,  only  five  per  cent  of  the  explosives  dropped  wire  heavy 
demolition  bombs.  The  remainder  were  almost  exclusively  frag¬ 
mentation  bombs  used  primarily  for  antipersonnel  work.  Simi¬ 
larly,  of  these  same  missions,  only  live  per  cent  were  against  in¬ 
dustrial  targets;  most  of  the  raids  were  made  on  such  ohicctives 
as  troop  billets,  communications  lines,  and  ammunition  dumps.1'* 

The  study  by  the  (Ieneral  Stall’  recoy  ni/cd  that  the  targets  at¬ 
tacked  by  Hnti-ih  bombers  had  been  iniicasinciv  industrial  in  the 
period  following  that  from  which  the  statist  ii  a  I  anal  v  m-  w  a  -  mule. 
Hut  the  analysts  deprecated  this  trend  by  poiutiuy  out  that  the 
total  area  of  damage  was  sliylit.  If  the  crate!  s  of  a'l  the  bombs 
dropped  wire  to  be  concentrated  m  one  place,  tliev  noted,  the 
total  area  covered  would  amount  to  no  more  than  s,,n:e  o0<>  square 
!  eet  will:  an  additional  area  of  danmye  result  my  from  Mast  :  ’  Such 
s’ at  ist  ieal  perversions  siigge-  a  strong;  predisposition  m  the  (ien¬ 
eral  St  aft  to  lyimre  the  stratey  •  potent  ial  of  aviation. 

The  report  oil  bombardment  was  by  no  means  an  isolated  iu- 
s'anre  of  thi  statistical  teclmi(|Uis  used  bv  the  (ieneral  Stall  in 
met  tinp  the  problem  o!  air  doctrine.  Anolhei  item  m  the  'i  ru  s  ot 
st  'ii  lies  w  a  -  ell!  it  led  '  ’  1)  1st  ri  bl  1 1  i  o )  i  of  Sen  ice  Planes  As  ]{,  'ated  to 
Mil.t.arv  Policies.”  This  report  represented  a  ci.in  u  nt  mil'  i  f 
t  n't  to  pis  pare  the  necessary  y  round  w  ork  betore  undei  takm to 
lormnl.de  a  iloetime  "II  aerial  warfare  lor  the  I  lilted  States.  As 

a  s  \  st  1  mat  le  . .  b  to  tin  problem  ot  doe!  villi  it  was  probably 

in:  par  \aiiati"'is  ii,  the  I  oil)  posit  II ,  n  of  the  air  fonts  on  the 
1 1  or. ! ,  the  re  po  rt  ci’i  t  cl  idi  •  1,  mule  it  obvious  that  there  w  a  -  a  lack 
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; ! !  •  ■•  i  - 1 s  i > t  i  1 1 1 ■  fi pu res  | ' tv-i  ;i 1 1  1  Hi  III'  ,-i I «)\  <■  t  a!  !e.  I  lu*  slat ist ieians 
i 1  v  I  -  ■  i  Ilia*  ti'c  tun  dr.  it.  cut  1 1  •  •  mi  *•  <d  dm  I  niu’  were  host 
f  \  pita  1 1  1  > v  tho  !! s  i!  i'll  mi  I '  i jin*  I.  iihI  a tid  th<‘  1  Tench  and  Ger- 
■  i!  s  ..>1  tl,  nllar.  ’  1'  i  i .  ■  1  >  r ,  t ,  - !  i  tT  .|  \  hold  that  aviation  was  a 
c  ;  ,  .  I  -i ‘  u  w  j  ns,-  i;  ‘on  i  i  v  as  t , ,  -  i  h  out  and  dost  rov  the 

i;  ■  'I  I  i  1  ‘n  m  o  •  i  d  (It  mi.in  Ilmira-,  held  that  military  avia- 

•  :  v  ,  |  ned  with  n  .••>n"ai'sanoe  and  adjustment 

i  li  IT. 

I:  h.  a!  m  i  e  ot.ii.;.  prim  systematic  attack  on  tho  problem  of 

•  d  d  a  1  r. -.ii’dv  I  v  the  General  Stall  was  a  commend  able 

i  '  o  1  \  \ i  i :  i  ii  - 1 1  '■  'I at i  I  ics  presented  m  the  report  were  in- 

'  ■  - ■  . I ' \  I  hi'I  \  .  ai.\  lessons  deri\i  (I  could  not  ho  other  than  er- 

i  '  ■  .  TI.I  ■ '  a  I .  ‘  j  j  ■  ■ . ,  i :  s  freely  admit  ted  that  limitations  of  pro- 
d  a  ■  mu  in  s.  nn  instances  may  have  influenced  tho  character  or 
com ;  .os 1 1  j, ,|i  of  the  air  forces  actually  assigned  to  tho  front.  Then, 
l.av  ii,--  made  ti.i'  aduii"ion,  they  went  right  ahead  and  drew  con- 
e'  . I ' ■ ; i .  ri-anlii  g  the  "divergent  theories'’  which  tho  figures  re¬ 
tie,  '.d. 

(Illicit  .  in  the  Air  Service  were  quick  to  point  out  the  faulty 
pnimse  ,,f  the  analysis. 11-  Tin  strength  of  units  at  the  front  was 
ie  f  a  true  imh  \  of  the  air  doctrines  of  the  several  Powers.  A  more 
. i eei : ■ , , t e  index,  the  airmen  suggested,  would  he  found  in  the 
'(:•  n-tli  of  the  units  planned  by  the  combatants.  The  following 
falde.  showing  the  strength  in  squadrons  which  the  Allies  hoped 

I'  I1-,!.  Soo  I'tiilo.iircs  with  photostat  copy  of  report,  for  example,  I.t.  Cot. 
tl  i'  !.  e  |:  S  Corn'll.  *;  May  lap),  -a  cleverly  arramrctl  paper  which 

i  '  i  :ie  1  ■  i  ioi.s,”  anil  I  t  C'ol.  K.  I..  Naiilen  to  Corn'll,  7  May  191!),  as 

"ii.  ;u ell's  o'.,:.  v:_'oroii..  marginal  notation,  “A  rotten  paper.” 
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to  have  along  the  front  by  July  1019,  indicates  how  markedly  dif¬ 
ferent  actual  strength  was  from  planned  strength.’9 

Programs  Submitted  b  y  the  Allies  Showing 
DiSTEIBE'TIOS  OF  Sul'iDHIM  BY  Fl'SCTIOXAL 
Types  P  l  a  n  n  e  d  fob  .1  e  i.  v  1919 


Pursuit 

Observation 

Bombardment 

% 

c/o 

r/c 

British 

36 

10 

54 

United  States’ 

30 

50 

20 

Italian 

20 

49 

31 

French 

21 

46 

33 

Uv  comparing  the  above  table  with  the  preceding  one  one  can  easily 
sec  that  the  conclusions  reached  in  the  study  by  the  General  Staff 
as  to  the  divergent  theories  of  doctrine  no  longer  appear  so  valid. 
After  making  due  allowance  for  the  circumstance  that  the  strength 
of  observation  units  was  directly  proportional  to  the  number  of 
troops  in  the  field  and  therefore  an  arbitrary  commitment,  the 
“divergent  theories”  are  more  difficult  to  perceive.  More  signifi¬ 
cantly,  in  every  instance  the  ratio  of  pursuits  to  bombers  in  the 
planned  units  showed  a  marked  increase  in  favor  of  bombardment. 
Far  from  showing  divergent  theories  on  doctrine,  the  planned 
distribution  of  units  reveals  a  remarkably  common  trend,  with 
the  emphasis  shifting  from  strength  in  pursuit  to  strength  in  bom¬ 
bardment.  Strength  in  observation  units  computed  on  a  troop 
basis  remained  somewhat  more  constant.  But  these  computations, 
while  more  revealing  than  actual  strength  on  the  front,  were  no 
certain  index  of  Allied  doctrine  of  air  power.  As  indicated  in  an 
earlier  chapter,  even  the  final  program  planned  for  the  Air  Service, 
AEF,  was  based  on  the  capabilities  of  production  rather  than  on 
doctrinal  concepts.2"  What  was  true  of  the  AEF  may  well  have 
been  true  of  the  Allies.  The  British  Air  Ministry  consciously 
scrapped  long-range  plans  for  immediate  advantage  in  October 
1918  when  the  German  collapse  became  imminent.21  Similar  factors 
may  well  have  influenced  all  other  Allied  programs. 

The  evidence  seems  to  show  that  the  statisticians  of  the  General 
Staff  were  repeating  the  pattern  of  their  report  analyzing  bom¬ 
bardment  by  selecting  facts  from  which  to  derive  predetermined 
conclusions.  While  the  report  actually  made  no  overt  conclusions 

19.  Percentages  calculated  from  Lassiter  Hoard  Report,  App.  II,  17  March  1923, 
copy  in  Library  of  Industrial  College  of  the  Armed  Forces. 

20.  See  above.  Chapter  9. 

21.  .Tones,  The  War  in  the  .4ir,  6,  172  3. 
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:h  tu  a  doctrine  of  air  power,  it  did,  nevertheless,  establish  a  mis- 
;  >. i i premise.  From  this  premise  faulty  doctrine  might  easily  he 
dvrivi  I  hy  subsequent  analysts  uncritical  of  the  assumptions  ein- 
.iii\  od  in  compiling  the  original  study.  Officers  in  the  Air  Service 
recognized  the  erroneous  character  of  the  statistics  used  by  t lie 
Gem-ra!  Stall',  hut  having  done  so  they  failed  to  take  any  action 
inch  would  draw  conclusions  and  formulate  doctrine  on  a  revised 
1 1 rcini'C.-' 

Interest  on  the  part  of  the  General  Stall’  in  finding  an  objective 
basis  for  determining  the  most  advantageous  role  of  the  air  weapon 
was  not  confined  to  a  single  study  or  even  to  a  single  technique. 
Another  attack  on  the  problem  sought  to  find  some  meaning  in  the 
la  ;a‘ ionship  represented  by  the  total  number  of  aircraft  available 
mi  the  front  per  hundred  thousand  rifles  in  combat.  This  report 
appeared  during  October  1918  under  the  caption  “Ratios  of  Aerial 
F.ijuipment  to  Army  Strength.”  The  Chief  of  the  Air  Service, 
AF.F,  hurriedly  contradicted  it  on  the  same  grounds  used  in  de¬ 
molishing  tin'  report  described  previously.  The  statisticians  of  •  •  e 
Genera!  Stall’  had  assumed  that  the  aerial  strength  of  the  Allies 
on  the  front  in  the  spring  and  summer  of  11)18  represented  an  ac¬ 
curate  mia'Uieof  their  policies  bast'd  on  operational  experience. 
In  reality,  the  Chief  of  the  Air  Service  contended,  nothing  could 
be  farther  from  the  truth;  Allied  strength  in  airplanes  was  based 
on  availability  rather  than  on  desired  ideals.-11 

After  belaboring  the  erroneous  conception  regarding  Allied 
policy  utilimd  by  the  report  of  the  General  Staff,  the  Chief  of 
the  Air  Service  submitted  a  report  in  reply.-'  His  counterblast 
(  ailed  specific  attention  to  the  futility  of  searching  for  significance 
in  the  relationship  between  strength  in  the  air  and  the  number  of 

IVsj.it,-  the  e  audio  remarks  of  officers  from  the  air  arm  regard iuii  attempts  by 
tie  ( ;,:u  *\il  St  iff  at  formulating  doetrine  from  a  statistical  premise  (see  above, 

! t i  ’»  n.  I'M,  t h»-  tiles  of  the  period  contain  no  evidence  to  show  that  the  criticism  was 
ere  Give  as  well  as  e.ui’tie.  There  is,  however,  other  evidence  of  faulty  techniques 
n-rd  by  tlie  timer'll  Staff  Statistics  Branch  in  studies  of  the  air  arm.  Sec,  for  ex¬ 
am;  !e.  Avd.  Chief  of  Training  to  Director,  Air  Service,  13  March  1919,  AFCF,  0/59 
>-r  !vs,  Mi-.-ellanrnijN,  jn  which  analysts  of  the  Statistics  Brunch  arc  charged 
•.-.i'li  di  “attitude  ant  iirnnistie  to  the  Air  Service.” 

_  Ma  i.  ( Ini.  M.  M.  Patrick,  Chief,  Air  Service,  AF.F,  to  J.  I).  Rv:in,  Second 
\  ?  ><-iivta:y  nf  War,  r>  Nov.  191s,  letter  drafted  bv  Col.  F.  S.  (lorrell,  N  A,  RAF 

I  !»,»\  f>,  ojn.l  RAF.  A  similar  comparison  is  mentioned  in  A.  Swretser,  The 
.  i  ...  ■  -a  .tir  >•  rvii'r  (New  York,  Ifi  Ajqdeton,  19  111),  pp.  23F-5,  showing  that  the 
. !  ■  t r«  : i _rt !i  in  aircraft  eomp-iml  t «>  strength  in  rifles  was  a  common  evulua- 

'  ••  ;t  I  lie  time. 

J  J.  M«i:.  (ien.  M.  M.  Patrick  to  .1.  D.  R\  in,  />  Nov.  191**,  enclosure  labeled  ‘*Cul- 
c  dat’.on  male  3  Nov.  191s,'*  N  A,  !’•  \i’  Fxec.  Box  (i,  BAP. 
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rifles  cn  the  front.  St  rongth  in  rifles,  or  the  <  roop  basis,  lie  asserted, 
u.'i'  not  an  entirely  proper  reference  from  which  to  calculate  the 
composition  of  an  air  force.  Instead  he  proposed  three  criteria: 
units  for  aerial  observation  in  proportion  to  the  strength  of  units 
on  'he  _ round;  pursuit  in  proportion  to  the  enemy  strength;  and 
: :o;a!ia:\li!ie!it  on  'till  another  premise: 

The  amount  of  bombardment  aviation  desired  depends 
t  i  .  i  I  it  r  upon  the  size  of  our  own  ground  army  nor  upon 
the  clam  v's  air  service,  but  solely  upon  a  oat  ion's  ability  to 
place  this  e\ec",  so-called  Air  Service  luxury,  in  the  field 
after  having  provided  t lie  two  essentials  of  observation 
aviation  with  an  adequate  amount  of  pursuit  aviation. 

Ti.'1  'f  1 1 eluent  oi.  the  composition  of  the  air  arm  is  particularly 
: ; >  1  ew  ■>: ■;  1, y  in  teat  it  repeats  much  of  the  same  language  Used  in 
fie.  lolii  v  proposing  report  of  the  Bolling  .M  ission  in  the  summer 
of  !  1  *  1  .  which  in  i '  "‘If  was  more  or  less  a  paraphrase  of  the  ideas 
i  ..is  d  earlier  b\  Sir  David  I  leiiderson  of  the  British  Air 
l»o  ;’d.-  I  a  A  the  earlier  opinions  of  If  oiling  and  I  leiiderson,  the 
i '  :  a  •  oft;,,  Chief  of  I  he  Air  Ser\  ice  represented  a  relatively  clear 
s’  it.  :ie  i,t  of  poliev  He  considered  that  aircraft  for  pursuit  and 
for  i  1  i  i  v  at  ion  were  •’essential"  but  that  the  size  of  the  army  and 
‘i.o  activity  of  the  enemy  determined  and  limited  the  number  re- 
ij  :ii  rd.  He  fell  that  there  was  no  ceiling  on  bombardment  aircraft 
' a v  i  capacity  to  produce.  Here,  infcrcntially,  was  a  statement  of 
:  i .  ■  ■  doctrine.  Squadrons  of  bombers  should  go  oil  increasing  m 
i ;  : li ihei's  limited  only  by  the  nation’s  facilities  and  resources.  The 
(  l.i.-f  of  the  Air  Service  appeared  to  imply  agreement  with 
i.t.  Co!.  \  .  K.  Clark,  who  had  contended  that  systematic  bombard- 
mi  n‘.  w ou id  end  the  war  sooner  than  sending  one  or  t  wo  million  men 
to  hue  t lie  i  renehes. 

It  the  counterblast  to  the  (ieneral  Staff  which  the  Chief  of  the 
\ir  Service,  AIU',  sent  to  the  1  nited  States  implied  an  aerial  doe- 
trine  favoring  unlimited  bombardment,  did  the  Air  Service  fully 
rec. njd/.e  Ihe  significance  of  this  implication?  Did  the  report  of 
tC  Air  Service  connote  a  conscious  derivation  of  doctrine,  or  did 
it  inrivlv  seize  upon  tin1  convenient  language  m  the  opinions  oi 
][■■:  !,  r'<m  and  Bolling  without  entirely  appreciating  the’r  doc- 
t  r’M.il  a! ins),  ns  -  All  the  available  evidence  appears  to  favor  the 

J-.  I rt  of  I  Nov.  HUs,  NA,  HAP  Exec.  l!o\  0,  OJO.V  HAP. 
i  »l  ■  «\  (  I  i jm-r  1 . 

.  7  I  !  i  !  n»"ii  il  p.i  i  f:er«-  is  made  <louMy  inf  ire^tin^  lava  >e  tho 

|  1  r  -.n,  <  ..  !.  S.  (. i ” *  r i’ 1 1 «  who  drafted  the  re><rt  of  d  Nov.  lhl1?  fur  the  Chief, 
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;■  \ir\v.-s  It'  occasional  officers  in  flic  Air  Service  did  favor  a 
i.  ' i :r v  emphasizing  unlimited  bombardment.  they  seldom  forniu- 
’  .ltd  their  views  in  terms  of  a  comprehensive  duel  l  ine  of  air  power. 
If  t In  Chief  of  the  Air  Service  believed  in  strategic  bombardment, 
a-  or  miylit  infer  from  bis  rebuttal  to  the  report  of  the  (icneral 
the  Air  Service  failed  to  reduce  bis  views  to  ollieial  doc- 
tr,:.  a!  n  subsequent  1  v  publishing  t lie  "lessons  learned"  from  the 
W  ;l  r. 

1)  i! nn^'  the  first  few  yo«irs  uiiiiicduitcly  following  the  war  the 
Air  Seiwiee  issued  a  number  of  studies  on  aerial  warfare  in  an  ef- 
1  at  tn  profit  from  the  recently  completed  operations  in  France, 
i  I'lriif  :bi  se  studies,  "Notes  on  the  C’hurucl crist ies.  Limitations  and 
1 1m  j i y  mim t  of  t  be  Air  Service,"  sought  to  define  some  of  the  broad 
operating  principles  of  an  air  arm.  'Flic  functions  of  the  aerial 
urapon.  according;  to  this  publication,  should  include  aid  to  the 
1  nfaiii  r\ ,  fire control  for  the  Artillery,  reconnaissance  tor  the 
'huff,  and  destruction  of  the  enemy's  air  arm.  Generally  speakiny, 
ti.i-  .-iudv  eoneluded,  airplanes  should  assist  in  ‘'deciding  actions 
o: .  !  !,e  o'mimd”  while  prevent  my  the  enemy  from  doiuy  the  same.-'1 
Tills  publication  was  characterized  by  a  limited  ramp-  nt  think 
i:c  v.  hie!  i  close  I  v  follow  ed  the  limit  ed  scope  ot  ope  rat  mus  conducted 
hv  the  Air  Service.  AFF.  in  contrast  to  the  tar  more  extensive  c\ 
i  ■■rii  nee  of  otln-r  Powers.  The  boundaries  ot  experience  a.  paired 
!  V  I  hr  A.r  Server  were  never  so  clearlv  defined  as  lhe\  ill  '  e  when 
i  x  pressed  in  the  semiollici.d  postwar  refleelions  mi  aei  i  d  wart  av: 
"\\  I  a  fever  the  flit  lire  dev vlopnu  n  t  of  aviation  may  he,  up  to  the 
e:  d  of  the  war  in  1!)1S,  iU  most  important  innut. mis  had  proved 

'  r  S  *  r  v  i « •  •* ,  All!',  w.jv  ;i  member  nf  t  li»*  I » « ►  1 1  i  n  pr  Minion  ml  m  p\  It  :•  r 
t :  I  In  writing  the  Hollimr  report  «<f  \upist  1017.  (lorrr!!  may  1  ;.»•  hi  :  * 

'  •  .  :.<■  H « » :  1 1 1  i  lt  report  !*>»:  wur>i'  to  frame  his  reply.  hut  his  M;hM*pe;:t 

*<  x!  hi  !  e,.  t  ithlie  ile  tint  liis  eornYpt  < » f  doctrine  mmt  h  ve  <  h anpe  1  I -.2 :  * 1 1 *  <•  \«  ir 

t  ■■  ■  *i 1 1  *!  •  f  t!I  of  1!M7  to  the  t .ill  nf  ltd*. 

S* •! 1  :i"  •  'llu’r r>  in  the  Air  Service  may  h  ive  hern  intent  advocates  for  '•♦rat*  .  • 

'F  1  viiment  at  the  end  «  !  World  War  I,  hut  if  they  wire  they  left  httie  Aril*  i. 

of  tin  ir  point  of  \iew.  K\eu  Mitehell.  leading  prop  >nen‘  of  the  1  M  »h<  r  in 
t  |  ■  *  j  r  •  • ;  •  *  I'Ve,  in  1  ;J  '  ad\ neafed  e!rep.i\e  aviili  •!»  in  the  proportion  of  '  ;  i-m- 

'ii  ‘.  1 1  ii  s,  cid  d"'d  lionih  i rd.mei; I .  See  \>st,  Chh’t,  Air  Setvier,  t>  (  ha  f, 

\:  ^  !".  lee,  ! i >  Sept.  l!*J'»,  NA.  Air  Service  i'in  a  iky  Advisory  Hoard  H<*\  l1',  (  an 

N  >.  i  'L  i  o-  ill  rs  ,  mple  of  the  o:  jective  and  mIio!  iriy  an  dy-as  u  hirh  other  air  arms 
g  ••■■'  d  to  tile  proV:, -m  of  ih*et  rine,  see  I  t  Co].  A.  I*.  Vojsin,  I.n  /><‘'  trinr  do  I'nvio 
cl  .  dt  ,•  //''  ■•/  ini  (•/■'/;■.%•  dt  l't  '/in  riu  {  I’a'  is  Herder  I.evrauM.  li'd'Jl. 

-  *.  A  on  :  l  ■ » •  t ’iia  r  iet  «•  ri-d  ie  I  iti.it.  ifioiiN  and  1  .luphiyinent  of  the  Air  Se:v- 
;.'■'  ><  ■■’iir  /  r  f.rnni'i-in  <  i.r  ,•//..  r  Yo|.  /.  No.  7'd  (I'd  dune  ldj'*)-  AllhuUtrh 

‘  !  ,  !>■  1 1  «]  i  .  “nil  >rie j .i  l”  hreau-  r  i !  la  eke.  i  a  ’  -  pro\  1 1  hy  tin*  (  h  iier  d  St  a *T  t  hi> 

1  .i  •  !  ■■)(.»-.  j:,  { In-  s.-riex  v.t-re  w  idelv  d;  st '•jiuited  t  h  roii  irhout  military  eireles 


m 


168  IDEAS  AND  WEAPONS 

to  be  securing  and  transmitting  information  concerning  develop¬ 
ments  in  and  beyond  the  line  of  battle.” 

By  entering  the  war  with  a  predisposition  to  see  the  role  of 
the  air  weapon  as  primarily  one  of  observation,  the  air  arm  had 
circumscribed  the  limits  of  its  operational  experience.  Then,  at 
the  end  of  the  war,  the  new  Air  Service  in  its  postwar  study  pointed 
to  tins  experience  as  continuation  and  proof  of  the  primary  im¬ 
portance  of  observation.  At  the  same  time,  even  while  cautiously 
suggesting  that  the  future  might  reveal  other  roles  for  the  air 
arm,  the  study  made  no  mention  of  the  function  of  strategic  bom¬ 
bardment  even  as  an  embryonic  development.  Would  air  arm  of¬ 
ficers  ever  get  off  the  merry-go-round? 

The  postwar  publication  of  the  Air  Service  on  aerial  doctrine 
wm  scarcely  an  ob  jective  approach  to  the  problem.  By  the  editor’s 
own  admission  the  principles  or  policies  presented  had  been  evolved 
from  a  report  entitled  “Notes  on  the  Kmployment  of  the  Air  Serv¬ 
es.'  from  the  General  Stall  Viewpoint”  and  submitted  for  criticism 
‘"to  those  most  expert”  m  the  AKF.11  If,  as  officers  of  the  air  arm 
had  repeatedly  pointed  out,  analyses  made  by  the  Genera!  Staff 
had  shown  a  predisposition  to  ignore  the  strategic  potential  of 
bombardment,  then  surely  the  point  of  view  of  the  General  Staff 
w  as  a  faulty  one  from  which  to  derive  lessons  for  the  future  air  arm. 
As  for  “those  most  expert”  who  criticized  the  study,  did  they  rep¬ 
resent  a  cross  section  of  experienced  air  officers  or  only  ((lose  who 
agreed  with  the  doctrine  presented? 

The  available  evidence  shows  that  during  the  postwar  period 
the  efforts  of  the  Air  Ser\  ice  to  formulate  doctrine  were  neither 
systematic  nor  objective.  With  the  best  of  intentions  the  Air  Serv¬ 
ice  began  a  number  of  historical  studies  of  wartime  operations  to 
“Tu ,-n Bli  valuable  sources”  from  which  to  derive  lessons  on  st rategy, 
tactics,  supply,  training,  and  the  iike.:1‘  I  "nfortunatel v,  few  of 
these  studies  reached  the  stage  of  publication. :n  And,  of  equal  sig¬ 
nificance,  expressions  of  doctrine  formulated  in  the  few  studies  ac¬ 
tually  completed  found  no  place  in  the  official  publication  of  the 
postwar  Air  Service  when  thev  were  at  variance  with  doctrine  as- 

:*> 

1!.  I ?< i< 'Ifi1-  original  study,  “Notes  on  (hr  Kniplnymrn*  of  the  Air  Service  from 
t hr  ( irrrral  .Stall’  Vieup  »iut,"  appeared  in  Ich.  19  19.  \  photostat  copy  is  available 
in  A  \  V  An*|ii\.\  Mil  ’I  Li--  enp\  is  undated,  ;  1 1  *  <  1  no  authorship  is  indicated, 

n J .  port  of  (  hit*!  of  Air  S<  r\  ice,  .  /  a/tuu/  /w  nf  (hr  ITar  />'  /'U rt mrnt ,  1920, 

/.  1  tT'i. 

• 1  a  di  c.j  ion  of  thr  f.lc  mi  fTi  red  hy  hMoric.d  studies  of  World  War  I, 
mt  hii-'i'-i/raidiical  not** 
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signing  primary  importance  to  observation.  Forthright  statements 
in  favor  of  strategic  bombardment  as  made  by  such  officers  as 
l.t.  Col.  V.  E.  Chirk  remained  buried  in  the  tiles.  “There  should  be 
mi  limit  to  the  number  of  night-bombing  machines  supplied,”  Clark 
wrote.  “The  policy  should  be  to  bond)  the  enemy  at  every  vital 
iioint  until  he  is  exhausted.”  The  doctrinal  position  of  this  con¬ 
tention  was  clear  enough,  but  it  was  ignored.'1  Had  the  studies 
•  >!’  the  Air  Service  been  systematic  they  would  have  mentioned  this 
p  oition  if  only  to  controvert  it.  Hut  for  want  of  an  objective  and 
authoritative  method  of  formulating  doctrine  on  air  power,  the 
mamfi  stlv  inadequate  doctrine  emphasizing  the  role  of  observa- 
t;i  u  n  ached  publication  and  consequent  circulation  while  oppos- 
i:,_  ;  •  i . 1 1 ! ,  of  view  did  not. 

1  !.<  need  lor  systematic  formulation  of  doctrine  may  well  have 

,  is  cognized,  but  like  so  many  functions  of  the  air  arm  in  the 
j  ar  era.  it  was  neglected  for  want  of  competent  personnel  to 
i  iidue!  the  necessary  analysis.  There  were  1:51  officers  at  the  im- 
j.er'an!  Paris  headquarters  of  the  Air  Service,  AKF,  at  the  end 
of  the  w  ar.  Of  these,  only  one  was  an  officer  of  the  Regular  Army.15 
Ti;e  inevitable  result  of  this  disparity  appeared  less  than  a  year 
after  the  Armistice.  In  the  whole  Air  Service  by  July  1019  there 
were  only  ddl  regular  officers,  barely  enough  to  man  three  full 
squadrons  if  so  assigned. ;;n  In  any  event,  whether  the  inadequacy 
of  the  doctrine  of  air  power  formulated  after  the  war  resulted  from 
insufficient  personnel  or  from  a  failure  to  appreciate  the  vital  im¬ 
portance  of  doctrine,  the  effects  were  the  same.  The  Air  Service  did 
not  establish  a  system  to  ensure  an  objective  analysis  of  wartime 
operations,  foreign  as  well  as  domestic,  enemy  and  Allied  as  well 
as  those  of  the  AKF.  The  product  of  this  failure  followed  with 
inexorable  logic:  the  doctrine  of  aerial  warfare  which  the  Air 
Service  promulgated  after  the  war  fell  ominously  short  of  the 
airplane’s  lull  potential. 

because  the  Air  Service  neglected  to  take  the  initiative  in  ex¬ 
ploiting  the  lull  scope  of  the  aerial  weapon,  doctrine  in  1019  re¬ 
mained  only  slightly  advanced  over  what  it  had  been  in  1017.  If 
the  Air  Service  itself  formulated  a  doctrine  which  utilized  far  less 
than  the  maximum  potential  of  aviation,  military  opinion  out- 

•  H.  I.t.  (*•>!.  V.  K.  Clark,  ‘’History  of  the  Development  of  Airplanes  During  the 
War,”  1  .Van.  PH9,  NA,  HAP  Hist.  Ho\  in,  ■P'iJ.l  A i r j >1  mes,  (ieneral. 

■  Pina!  Krport  of  Asst.  Chief,  Air  Service,  Apr,  1  l  Nov.  191H,  NA,  WWI  Orgn. 
i.'rporiP.  \.S.  MPt.  Records  Mox  I. 

o'  .  A  \P  Historical  Study  No.  .'i9,  “I .egi>la! ion  Relating  to  tin*  Air  Corps  Person- 
r.el  and  Training  Programs,  1907 -1939,”  Dee.  1913,  AAF  Archive. 
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-  i « It-  i  lie  mr  arm  could  scarcclv  lie  rX|  net  eel  to  favor  more  advanced 

ihnkiuy. 

The  Dickman  Hoard,  a  postwar  "nmp  ordered  by  (ieneral 
1  ■<  ;•  diiii:;  to  o  n- 1  hr  the  lessons  of  (lie  war,  arrived  at  Mibdanf  ially 
i!:e  s  uae  concept  of  aerial  warfare  tli.ct  held  by  the  Air  Serv- 
..■r:  eriuind  lorees  would  continue  to  [day  the  major  part  in 
both  oil eii'-D e  and  defensive  operations,  ii'iny;  the  air  arm  as  an 
"uuxihayv."  • "  The  Dickman  report  se1  ;i  naltern  which  was  fol¬ 
lowed  repeaiedlv.  In  11)11)  Assistant  Secret. tr\  of  War  Benedict 
Crowell  headed  a  postwar  mi'-iott  to  I'.urope  to  study  the  lessons  ot 
aviation  learned  I ; v  the  Allied  Bowers.  On  his  return  he  wrote: 

.  .  the  pnmarv  purpo-r  of  war  ilviny  o  obscrv  at  ion.”  (ien- 
er.d  I*.  ('.  March,  the  (  iiief  of  Stall’,  was  m  substantial  agreement. 
J  )i  '[ u!  e  ills  i  loua  1. 1  arv  w  art  mie  eni  liu-iasm  for  >t  rat  cy  ie  bomba  rd- 
litent ,  alter  I  lie  w  a  .•  ( irm  ra i  M a reh  i p j iea rc< !  more  cuii'crv  a t  ive,  in 
w  rit  my  ol  t  an  ks.  ai  rera  1 1.  and  other  mum  at  ioi.s.  he  assertc  d  flatly 
tint  tlmr  true  value  la v  in  their  service  as  auxiliaries  to  the  In¬ 
fant  ry.  “N  ithiny  in  (hi-  war  ha-  cl.auycd  the  fact  that  it  is  now, 
as  always  heretofore,  the  Infantrv  with  ri I K  and  bayonet  that,  in 
t!a  final  (-.nalvs's,  must  hear  the  brunt  of  toe  assault  and  carry  it 
on  to  vielorv.’ 

Newton  1).  Baker,  the  Secretary  of  War,  was  likewise  inclined 
to  fol'nw  ine  lead  of  the  Air  Service.  lie  appeared  to  lie  support¬ 
ing  a  jioliey  of  lull  exploitation  lor  tin  air  weapon  by  readily 
conceding  that  it  would  be  "datiyrroiis  to  attempt  any  limitation 
on  the  future  In-ed  on  the  most  favorable  view  ol  present  attain¬ 
ments.”  ■"  In  spite  of  this  sfcminy  hreadtii  of  v  ision,  the  secretary 
consistently  ch  p created  the  role  of  bomhardinent  while  empliasi/- 
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io.  ",  ltMl,  \AI  Archive. 

•V  I  :  i.tc.,,  .  1  n.  >  \J  i./ii'  ;  !'>!'  !:■.  i\V.  <iil\  ,  J». 
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humanitarian  "rounds,”  then  the  value  of  aviation  for  observation 
would  far  outweigh  the  effectiveness  of  aviation  for  direct  attach.41 
The  confusion  in  Secretary  linker’s  thinking  about  the  role  of  air 
power  was  not  confined  to  an  isolated  instance.  lie  described  an 
aerial  torpedo  or  guided  missile  developed  by  the  well  known  en¬ 
gineer  Charles  F.  Kettering  as  “one  of  the  most  destructive  weap¬ 
ons  invented  during  the  war.”  Furthermore,  he  asserted,  perhaps 
somewhat  prematurely,  that  this  guided  missile  was  already  “a 
practical  reality”  being  seriously  considered  as  a  replacement  for 
heavy  guns.'-  15ut  then,  like  the  spokesmen  for  the  Air  Service,  the 

•  eeretary  failed  to  urge  any  positive  course  to  develop  this  “most 
destructive"  weapon  or  enlarge  the  latent  scope  of  the  air  weapon 
in  <_><  neral,  even  after  tacitly  recognizing  its  significance.  '1’lie  sec¬ 
retary  apparently  ignored  the  implication  of  the  facts  he  himself 
presented.  In  his  eagerness  to  support  the  cause  of  peace,  he  seemed 
io  he  neglecting  his  role  as  Secretary  of  War. 

With  the  Air  Service,  the  Secretary  of  War,  the  Assistant  Sec¬ 
retary  of  War,  and  the  Chief  of  Staff  all  dwelling  on  the  auxiliary 
role  of  aviation  and  stressing  observation  to  bo  of  first  importance, 
it  is  not  surprising  that  postwar  training  followed  suit.  Perhaps 
the  best  index  of  doctrine  after  the  war  is  to  he  found  in  the  teach¬ 
ing-  of  the  service  schools  rather  than  in  the  official  pronounce¬ 
ment'  of  doctrine  made  by  high-ranking  officials.  What  the  next 
gi  m  rat ion  of  officers  was  to  think  of  aerial  doctrine  was  probably 
more  significant  than  what  any  given  official  thought  on  the  eve 
of  retirement,  no  matter  how  influential  his  role  during  the  war 
may  have  been. 

A  textbook  on  the  A’r  Service  prepared  for  the  Command  and 
Gcm  ml  Staff  School  in  1020  introduced  the  air  weapon  in  the  ac¬ 
cepted  frame  of  reference.  “Teamwork  with  the  ground  troops,” 
said  the  text,  was  “the  basic  idea”  underlying  the  organization  of 
aerial  units.1'1  The  text  presented  the  airplane  as  the  servant  of 
the  ground  arms.  The  relative  importance  of  observation,  said 
tlir  author,  himself  ail  airman,  was  shown  during  the  war.  Germany, 

H  IhvJ.  As  chairman  of  the  Tinker  Hoard  on  aviation  in  the  mid-thirties,  Baker 
!*«-r - •  rd  in  deprecating  the  full  potential  of  strategic  bombardment  even  though 

♦  1-  ard  recommended  formation  of  the  OIK}  Air  Force  for  “independent”  homb- 

\'\j  See  Final  Report  of  War  Jh-part  ment  Special  Committee  on  the  Army 

.  ’  ■’  •'  rp *,  .1  n ?y  1‘hU. 

iJ.  In  i  ;  e<  eh  at  Fort  Wurth  favoring  the  League  of  Nations,  Secretary  Baker 
»: .*  :  the  ier!  i!  torpedo  in  some  detail.  See  ./rmy-.Yary  Journal  (Washing- 

t.  IM  .  May  p.  lMla.  See  also  n.  41,  above. 

1.  I ..  N  iido  n,  . f  ir  Si  rvirc  (Fort  Leavenworth,  Kans.,  The  General  Service 
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France,  Italy,  and  the  United  States  found  “more  observation 
squadrons  were  necessary  for  a  well  balanced  army  than  any  of  the 
other  types."’  1 1  The  text  of  the  staff  school  conceived  strategic  avi¬ 
ation  w  ithin  the  framework  of  the  ground  armies.  Selection  of  tar¬ 
gets  was  assigned  to  the  army  staff  ((i-d).  The  strategic  force  was 
to  be  lormed  ot  units  left  over  after  the  tactical  needs  of  armies  and 
corps  had  been  satisfied. ,f>  As  a  later  staff  school  text  phrased  it, 
“Tactical  bombing  is  .  .  .  a  necessity,  while  strategical  bombing 
is  .  .  .  a  luxury.”  4,1 

Another  index  of  oflicia!  thinking  |s  found  in  the  types  of  aircraft 
procured  followin'?  the  war.  The  allocation  of  funds,  always  less 
than  enough,  provides  a  realistic  picture  of  attitudes  in  the  War 
Department  toward  air  doctrine.  The  table  below,  shovin'?  num¬ 
bers  and  types  of  aircraft  annually  accepted  from  manufacturers, 
retied s  the  shi 1 1 itu?  emphasis. 1  ■ 

A  I  R  C  H  A  Y  T  A  c  c  E  1*  T  A  N  (‘  F  S 
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,;n.  Naidcn's  attempt  ft)  show  the  importance  of  observation  by  refer- 
I’n  vrrs  is  except i"iia! ly  ruriotu.  The  author  was  one  of  the  air 
!  !kl  \  itrorniislv  at  the  attempts  of  analysts  of  the  (Jencr.il 

tit*  imp <  f  aviation  for  observation  by  reference  to  actual 
:  ■  lr •fit  is  an  index  of  policy.  See  above.  p.  Jb;>  n.  1^. 

>■  .Tier,  pp.  <>'»  7d.  White  the  text  of  Ibis  study  boldly  introduced 

•  o  : w.irt.sre  by  \t  re-.dnjr  t i i«*  importance  of  observ ation  and  the 
<r'  »  *  . : n * » •  j  t ,  buried  u;;\  hick  on  p.  1(>S  <»ne  finds  in  small  print,  so 

t  r  priority  of  boiiib.i  nlm.  nl  t. crafts:  lirG.  industrial  ob  jectives; 
i>  :  >iiir«i.  t  .'.•]>  concent  rations  in  the  field,  (Amid  it  be  that  the  author 
i'  •  i,  ;  .ml'  in  this  v||*  it*  ^ic  doctrine  or  were  the  implications  of  this 

•  •In  lien  md  inc. iio-ist, -nry  i:n r«  c*>:  ni/«  <1 

’•  /  ./"a.-,  fir  >'i  nio  (I  or!  I  .ca  vrn  worth,  K  ins..  The  General  Service 
I  ■  J  ,  p  J'  1  I  is  tex*,  pro?  ir*  d  for  the  staff  school,  bears  the  initials 
1  I.  N  d*b  u  u bo  wro1*  Hu-  text  cited  abo\e.  Subsequent  texts  for 

•  I’u  r  *G  in  \t  1 1 1  years  taiii/lit  suit'd  ant  iaHy  the  same  lessons. 

1  ■’!  b,  (  i.  1 1 »  r  .  1  Sta'T  Statidies  f>raneh,  1  Nov.  lf*.N,  fjuoted  in  A  Ah’ 
i  i".  No.  1 1,  "I'Anluthm  of  tli'a  la ahon-Upe  Airplane;  1'*  17- PHI,”  chap. 
A  A  1  \rehive. 
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l'lii-  character  of  instruction  in  staff  schools  anil  of  procurement 

i. f  aii  craft  in  the  postwar  era  clearly  shows  that  the  concept  of 
u<  ,'iai  warfare  carried  into  the  peace  was  well  below  the  maximum 
I M .tent ia!  of  the  new  weapon.4’'  Whether  by  neglect  or  intention, 
the  Air  Service  itself  had  determined  the  fundamental  make-up  of 
tl  e  !::  -itai£c  from  the  war  years.  Once  having  been  promulgated 
ai.d  written  into  the  record  of  the  war,  air  doctrine  proved  hard 
to  n.’ub t  v. 

A-  earl  v  as  l!)dl  the  new  Chief  of  the  Air  Service  began  to  plead 

ii. "  cau>e  of  fuller  exploitation  of  air  power.  Influenced,  no  doubt, 
bv  the  writings  of  General  Douhet,  the  Italian  theorist,  the  Chief 
of  the  A I :  Service  divided  military  aviation  into  two  branches.  On 
i!.r  .  nr  band  was  air  scrx'icc  or  aviation  serving  in  cooperation 
abb  an i lies,  corps,  and  divisions.  On  the  other  was  air  force,  which 
en.br  d  all  aviation  of  an  offensive  character,  for  a  "properly 
h  d  uaed"  air  arm.  the  chief  believed,  air  service  should  comprise 
u’l '  :  •  r  cent  of  t  he  total  available  st  rength  and  air  force  SO  per  cent. 
Ti..  i  in  nailing  disposition  of  strength  -  one  group  each  of  pur- 

. , : .  ■  .1  at  ion,  and  I  lombardment  w  as  not,  he  said,  an  air  arm 
•  a  j  u i  ■;  -er  eo;  a  posit  ion.  The  eoiiipn)  .it  ion  of  the  air  arm  proposed 
!  v  C  e  new  chief  represented  a  concept  of  doctrine  breaking 
-!  a -pi  i  w  i  t  Ii  tli.it  embedded  in  military  Chinking.  Tiii  new  concept 
v.;s.  iii  fact,  littl-  more  than  a  reversion  to  the  doctrine  implicit 

:  i:a  programs  of  the  Air  Service,  Aid',  before  the  final 
prog;  -un  which  reflected  the  probabilities  of  production  rather 
trail  const ioii'Iv  determined  policy.  In  urging  the  reversion,  the 
Air  S.  mice  was  doing  little  more  than  suggesting  a  return  to  the 
t  ends  already  in  gun  in  Kuropc.  But  it  was  too  late;  the  damage 
had  been  done.  The  “accepted*’  lessons  of  the  war  rested  on  the 
L’O .'  program  in  which  aviation  for  observation  predominated. 
11  .ning  tailed  to  establish  an  organization  to  analyze  the  experi- 
«  nee  of  the  war  objectively  and  s  stematieally,  the  Air  Service 
-addli  d  il'c!f  with  an  inadequate  doctrine  which  it  found  hard  to 

Is.  Fnr*irr  indi<  1 1 i ■  >:  1  «>f  * H»*  limitt  d  air  doctrine  tauprht  in  military  schools  is 
a  • . i . i . 1 1 1 1 1 •  in  tih-  i- ■  *»i r -« •  n.iS'ri  i!'  n "«*» i  by  the  Army  War  C'»lle<:e  during  the  period 
S-d-e,,  W./ild  War  I.  A  >  u  r  \  of  t  Id-  t  ■  \t  *■.  a\ ail  able  in  t  lie  National 
V.  «r  (  !!•  _'«•  I  :b:  ir\  mealed  tint  analytical  studies  uf  doctrine,  apart  from  re- 

‘  ;::e s  *  r  , -v  ,,f  .,]j  ;mn>  and  <  rv were  literally  in »ne\i-st cut  until 

lie-  -rf  of  <  !  of  ,.f  Air  .Intiun*  l.'t  /nrt.<  >‘f  fin  Utir  /b  ym'/mi  ti/, 

■  ’v>.  ‘1  ia-  1  inoiM.e  Had  ifi  t  I  I  >  report  e-,je«'ially  snell  pit  I*  a "  eo!o;r-4  as  "air 

•  •  i  i * .  i  *‘ a  i r  ! ota  e.  ‘  is  ..i *n< •  -t  i  direct  t  r  i n n'  i* ion  from  P  ads  * .  See  ( «.  I  >ou - 
lit.  •  t:  ■  ti  i  •  *’  lit.  t  r.  Pina  h  err  in  (New  York,  Cow  a  rd-  McCann, 
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escape.50  Once  that  doctrine,  no  matter  how  faulty,  became  a  part 
of  t lie  heritage  of  World  War  I,  it  proved  difficult  to  alter.  The 
airmen,  forced  to  swallow  the  pill  of  their  own  failures,  had  them¬ 
selves  chiefly  to  blame.  As  a  consequence,  they  were  to  spend  a 
generation  struggling  to  correct  the  deficiency. 

.50.  The  scparate-air-foroc  controversy  which  goes  beyond  the  scope  of  this  study 
was  brought  about,  it  would  appear,  in  an  effort  to  rectify  tin*  neglect  of  the  air  arm 
itself  in  formulating  doctrine. 


Chapter  XI.  Summary  and  Conclusion 


K vr. N  tii k  most  cursory  survey  of  military  history  substantiates 
tiie  premise  that  superior  weapons  give  their  users  an  advantage 
favoring  victory.  A  somewhat  closer  study  of  military  history 
shows  that  new  and  more  effective  weapons  have  generally  been 
adopted  only  slowly  in  spite  of  their  obvious  advantages.  Since  the 
character  of  contemporary  weapons  is  such  that  their  production 
as  well  as  their  use  can  dislocate  whole  economics,  it  is  probably 
not  too  much  to  suggest  that  the  survival  of  entire  cultures  may 
hinge  upon  an  ability  to  perfect  superior  weapons  and  exploit 
them  fully.  Survival  itself,  then,  appears  to  depend  on  speed  in 
both  the  development  and  the  utilization  of  weapons. 

The  air  weapon,  from  its  inception  down  through  the  period  of 
World  War  I,  offers  a  case  study  illustrating  the  problem  of 
weapons  as  a  whole.  In  191-t  the  airplane  was  an  untried  innova¬ 
tion  replete  with  unweighed  potential.  World  War  I  presented  the 
l  hiitcd  States  with  an  opportunity  to  exploit  that  innovation.  This 
study  has  been  undertaken  on  the  assumption  that  a  close  analysis 
of  how  tl.e  United  States  made  use  of  the  air  weapon  might  reveal 
significant  lessons  useful  in  meeting  the  problem  of  weapons  in 
the  future. 

Exactly  what  are  the  lessons  to  he  derived  from  the  experience 
of  the  United  States  with  the  air  weapon  during  World  War  IP 
These  lessons  are  much  the  same  as  those  which  might  have  been 
thrived  equally  well  from  the  Civil  War  or,  for  that  matter,  from 
any  other  war.  As  was  true  of  former  conflicts.  World  War  I  em¬ 
phasized  the  necessity  for  a  conscious  recognition  of  the  need  for 
both  superior  weapons  and  doctrines  to  ensure  maximum  exploita¬ 
tion  of  their  full  potential.  As  a  corollary  to  these  two  requirements, 
tin-  war  pointed  up  the  need  for  administrative  agencies  to  ensure 
t!  eir  fulfillment  once  they  have  been  recognized  as  requirements. 

1  tie  experience  of  the  war  showed  clearly  that  wherever  military 
authorities  tailed  to  emphasize  the  need  for  better  weapons  rather 
than  more  weapons  tlu-v  suffered  serious  disadvantage.  Aerial 
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waif. iif  alnn^  the  front  proved  tli.it  an  enemy  with  fewer  but 
superior  weapons  was  fully  eapable  of  containing  an  opposing 
foree  with  an  impressive  numerical  predominance.  Quality  paid 
Setter  dividends  than  quantity. 

The  experience  of  the  war  also  demonstrated  that  where  military 
authorities  failed  to  formulate  a  doctrine  to  exploit  each  innova¬ 
tion  m  weapons  to  the  utmost  they  suffered  further  disadvantage. 
The  example  of  bombing  aircraft  presented  an  outstanding  in¬ 
stance  ot  this  neglect.  Not  only  did  the  military  authorities  fail  to 
eft  bombers  into  production  for  immediate  Use  during  the  war, 
hut  as  a  result  of  their  neglect  ot  doctrine,  the  air  arm  acquired  no 
body  ot  experience  from  which  to  derive  an  acceptable  concept  of 
a.  rial  warfare.  Lacking  such  a  concept  or  doctrine,  the  air  arm 
had  little  to  give  aut  hunt  a  i  i \e  direction  to  development  of  air¬ 
craft  for  the  fut  urn 

Finally,  the  experience  of  the  war  showed  that  the  failure  to 
emphasize  better  weapons  rather  than  more  weapons  and  the  fail¬ 
ure  to  attach  sutlieient  importance  to  the  formulation  of  doctrine 
issued  directly  from  inadequate  organization.  'Fhe  war  rev.nied 
that  adequate  organization  fell  into  two  general  categories.  The 
first  of  these  involved  organizations  for  information,  that  is,  agen¬ 
cies  tor  objective,  systematic  compilation  (at  all  levels  of  opera¬ 
tions)  ot  tact  s,  and  ot  facts,  indent,  about  aerial  warfare  and  doc¬ 
trines  of  air  power  both  foreign  and  domestic,  facts  regarding 
tact  ical  development s  to  serve  as  a  basis  for  countermeasures,  facts 
about  technical  developments,  about  the  result  of  proof  tests,  and 
about  scientific  findings  for  possible  application  to  weapons.  The 
second  ot  the  two  categories  of  organization  involved  means  for 
making  decisions.  The  war  showed  the  necessity  of  organizations 
at  all  echelons  for  making  authoritative  decisions  based  upon  in- 
I onn  ; t  inn  systematically,  objectively,  and  cont inumisly  aeeunni- 
latid  by  responsible  and  cllcetive  organizations  especially  created 
to  gather  data.  At  the  same  time,  the  events  of  the  war  showed  that 
decisions  based  upon  opinion,  memory,  a  limited  range  of  personal 
experience,  or  emotional  bias  led  only  to  failure.  'These  were  the 
lessons  ot  World  W  nr  I.  but  did  the  air  arm  learn  them:' 

1  he  evidence  here  presented  leads  to  the  conclusion  that  the 
]  >ost  war  A  i  r  Service  made  use  of  only  a  rclat  i  vcly  small  port  ion  of 
the  experience  ot  the  war  regarding  the  problem  of  weapons.  F’or 
want  ot  a  full  appreciation  of  the  need  lor  retaining  everv  last 
po-'iblr  !c"on  ot  experience,  I  he  Air  Service  lost  or  abandoned 
many  vital  police  -  ,  procedures,  methods,  and  practices  which  had 
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t . >  he  ri  l<  iriittl  bv  painful  practice  in  the  subsequent  years  of 
a'  .  and  v. ar.  Hut  with  .specific  regard  to  the  problem  of  weapons, 
;;,i  re  were  significant  lessons  learned  as  well  as  lessons  lost. 

The  postwar  Air  Service  did  learn  conclusively  that  better 
a  ijioi.s  were  more  desirable  than  more  weapons,  but  unfortunately 
-  i . : e  of  the  best  administrative  mechanisms  devised  during  the 
v. , . ’■  to  secure  superiorilv  of  weapons  were  alauidoned  or  ignored 
i a  .u  e.  Tlie  Air  Service  manifestly  did  not  learn  from  wartime 
experience  the  critical  importance  of  systematic  formulation  of 
ii  ictrine  as  a  step  essential  to  successful  development  of  air  weap¬ 
ons.  In  consequence,  the  growth  of  the  air  arm  in  peacetime  suf¬ 
fered  a  significant  handicap. 

Tiie  available  evidence  shows  that  after  the  war  the  Air  Service 
learned  the  imp  n  tance  of  organization  for  decision  and  established 
channels  of  command  for  unified,  decisive,  and  authoritative  action 
in  contrast  to  the  dispersed,  ill-defined,  and  overlapping  channels 
which  existed  during  the  war.  On  the  other  hand,  the  record  sug¬ 
gest.,  that  the  Air  Service  did  not  entirely  learn  the  lessons  of  the 
war  regarding  the  importance  of  organization  for  information, 
lor  the  air  arm  in  the  postwar  period  was  cortainlv  deficient  in 
organizations  to  secure  and  study  information  about  foreign  con¬ 
cepts  of  air  doctrine.  There  were  no  organizations  in  the  air  arm 
lor  analv/mg  critically  as  well  as  objectively  all  aspects  of  the 
heritage  ot'  wartime  expcricnec.  Similarly,  flie  air  arm  lacked  an 
•  >rg  iiii/.itinn  for  continued  liaison  with  science.  Jn  sum,  these  les- 
'"n s  le  tria  d  and  unlearmd  are  the  measure  in  which  the  I  ’nited 
S'  it  s  m  ide  u-e  of  tlial  hitherto  untried  innovation,  the  airplane. 

l  he  student  of  military  history  should  he  aide  to  draw  a  mim- 
bi  r  of  significant  lessons  from  the  findings  of  this  study  which 
may  Uar  upon  the  larger  problem  of  weapons  as  a  whole.  The  first 
ehaptr  ot  this  inquiry  described  tin'  Knglish  longbow,  an  innova¬ 
tion  m  weapons  which  sat  on  the  kingdom's  hack  doorstep  for  1250 
years  l.ctxiv  it  was  finally  exploited  to  overcome  the  prevailing 
1  is  noli  s’ i pi  rionty  in  numbers  and  in  armored,  mounted  knights. 
1  Lose  Vi  a;-'  may  appear  to  have  been  an  excessively  long  delav 
the  exploitation  of  a  weapon  at  once  -o  significant  and  capable 
:  irii::  s'.icii  an  obvious  advantage.  In  a  vastly  accelerated  age, 
b  .  v  In  that  the  t  mled  States  di  l  no  better  in  waiting  some 
Ttodd  ycii's  In  I.  >rc  ex  plod  :ng  1  he  a:r  weapon  to  the  utmost. 

■  •I  < '  '■  ot  (he  evenls  in  flii  .|udv  art  a  generation  old.  Subse- 
■'  :u'lo:  y.  j  ■  i  i  f  i  on  la  r!y  f  ha!  of  \\  orld  War  II,  tends  to  obscure 
b  1  rteoid  i  f  file  former  war  .Nevertheless,  the  mistakes  and  les- 
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sons  of  World  War  I  still  repay  analysis.  While  it  is  undoubtedly 
true  that  the  nation  has  learned  much  from  the  experience  of  two 
world  wars,  many  lessons  yet  remain  to  he  uncovered  if  superiority 
in  weapons  is  to  he  maintained.  In  emphasizing  the  importance  of 
method  in  the  development,  of  weapons  it  is  well  to  recall  that  as 
late  as  1999  the  navy  gave  the  atom  bomb  the  polite  brush-off. 
Furthermore,  as  late  as  1910  when  the  Germans  were  reported  to 
he  diligently  in  quest  of  atomic  power  for  military  purposes,  the 
l  nited  States  placed  only  $0,000  in  federal  funds  behind  atomic 
sf  udies  in  this  count rv. 1 

One  way  to  measure  the  value  of  this  study,  would  he  to  read 
“guided  mi'sde”  or  any  other  recent  and  novel  weapon  for  •‘air¬ 
craft”  of  vintage  1 91 S.  Thought  ful  citizens,  layman  and  specialist, 
polit  ician  and  staff  officer,  would  do  well  to  ask  and  ask  again  if 
the  military  esti  lishment  of  the  1  nited  States  is  sufficiently  well 
organized  to  develop  and  exploit  to  the  utmost  these  newest  weap¬ 
ons  on  the  horizon,  bailing  litre,  the  nation  will  repeat  the  sorry 
pattern  of  the  air  weapon,  wastefully  groping  forward  with  each 
innovation.  1  o  exist  in  a  warring  world  the  nation  must  pick  win¬ 
ning  weapons:  if  military  analysis  will  distill  every  possible  lesson 
from  the  lu-tory  of  two  world  wars  such  weapons  will  be  easier  to 
find  ami  the  odds  on  national  survival  will  go  n j >. 

1.  H.  D.  Smyth,  .(  Uni,  nil  .Irciunt  of  (lie  I>>  Jv/x/a/e  nt  of  Mdhoil*  of  I'sin,/ 
■  It’ll, ic  /■.  -i*  .-_•/.■/  f..T  Mi'if’try  I’ur/"  ."if  mu!,  r  th,  of  (In  1' nited  States 

o  .t,  rmi.,  n' ,  ( W.-ishinytiai,  (SI’l),  191.7),  Sg, 
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1  N  T  RODCCTK)  N 

.  ccntiim.  liters  of  interest  in  this  inquiry  is  the  cxploita- 
of  the  aerial  weapon  In  the  (hided  States  during  the  period 
V  -ilil  War  I.  ID  far  the  ^renter  portion  of  the  source  ma- 
d  consulted  were  the  otheial  records  of  the  period  in  question. 

included  the  ease  ra!  cone-. j >ondenee  or  otlice  tiles  of  jntcr- 
I  agencies,  otlieiai  pul  dicut  ion  of  annual  reports,  statistical 
;i!  . ries.  an.!  the  liki .  as  well  as  first  narrative  drafts  of  studies 
nred  liv  histoneal  units  at.  various  echelons  of  the  War  De¬ 
lia, t.  Since  the  n  on  spec  ia  1  i  s  t  and  nmimditary  reader  requires 
flu  r  extensive  setting  to  place  the  ]'n>I»leni  in  its  proper  con- 
.  ii.eearlv  chapters  ot  this  stndv  are  primarily  introductorv. 
s  tin  v  are  quite  cnn-'Cnmslv  based  for  the  most  part  on 
.!.!  v  si  condary  matt  rials. 

hapler  1  leans  heavily  on  published  materials,  most  of  which 
readily  available.  Chapter  11,  dialing  with  the  origin  of  the 
it -t  of  the  War  Depart!, ant  in  the  air  weapon,  is  hut  a  brief 
eh  for  hack::  round.  The  period  nit '  ds  a  much  more  detailed 
ly  i ha!i  f lie  scope  o l  this  i»-ok  permits,  out  since  this  chapter  is 
: , •  ril y  concerned  >•  dh  m! rodueme,  the  general  reader  to  the 
' . '  • :  i  ■ .  it  appe.a  red  sidlieient  to  base  :is  contents  almost  entirely 
i.  si.e!'  '.i.re'  tnale."iab  a.  reports  «.f  1 1 1,  War  Depart  mint , 
mi  h. stories,  and  eniieal  mono  papl.s  piepared  durino 
ill  W  a"  it  I  > i.iiiiil".  i.-  of  t  hi  hi.slorieai  dull  of  the  A  Alb 
I’ll  !>  '■>  t  II  I . : ! .  !  l  I  0,  t  ill  hud  \  ot  the  .  i  U(l\ .  a  It  !  last'd  el  i  icil  y  oil 
1 1 •  *e ; n i  * i d  .  i  early  eo’dt  mpor.ary  wiih  the  prob'ems  dis- 
Memoirs  and  -  mi  d  ir  works  ha  \  e  <  uva  •!■  a.  a!  i  \  been  used  but 
1  '  w  ; • , .  i  i'd  on.  I  i:e  dispn;  i!  \  h>  tween  la  e.'llveiions  recorded 
•i  re- pee*  aid  •  |  ,  i  ■  f  s  ,1  \  a  i  !,a!  i|i  ■  i ;,  the  id)  o!  Hie  W  a  l  Depart - 

1  ’•  e. -  on.  I.i  'I,,  I'iii  i  i'"i.i'  larigd!,','  fin-  human  lnciuorv 
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ISO  IDEAS  AND  WEAPONS 

I.  BIBLIOGH  AIMI IC  AIDS 

Since  this  study  embraces  two  fields,  the  use  of  the  ucrial  weapon 
hy  the  United  States  during  World  War  I  and  the  broader  prob¬ 
lem  of  development  of  weapons  as  a  whole,  there  are  two  distinct 
sets  of  bibliographic  aids  which  hear  on  the  subject.  Bibliographies 
dealing  with  aviation  during  World  War  I  are,  at  best,  disappoint¬ 
ing.  General  bibliographies  dealing  with  the  war  at  large  occasion¬ 
ally  devote  a  brief  section  to  aviation,  but  the  titles  included  seldom 
go  far  beyond  a  dozen  or  so  items,  mostly  popular  publications. 

The  best  single  guide  to  the  most  important  publications  on 
American  aviation  in  World  War  I  is  a  Congressional  publica¬ 
tion,  Pioneer  Aviators,  Hearings  before  the  House  Military  Af¬ 
fairs  Committee  on  HU  11279,  70  Cong.  1  Sess.,  9  April  1928, 
pp.  IS  1!).  T1  lough  brief  ami  by  no  means  complete,  the  titles  here 
listed  embrace  most  of  the  available  published  materials  including 
Congressional  publications,  which  are  of  particular  importance. 

I’rolmbly  the  most  extensive  bibliography  of  periodical  litera¬ 
ture  on  aviation  in  World  War  I  is  the  NACA  ItibHoejniphy  of 
Aeronautics.  The  volume  covering  the  period  1917  19  (Washing¬ 
ton,  GPO,  1929)  is  of  particular  value,  although  editions  of  suc¬ 
cessive  years  have  entries  of  interest. 

The  most  fruitful  approach  to  the  problem  of  bibliography  made 
in  planning  research  for  this  study  came  from  a  survey  of  the  bib¬ 
liographies  contained  in  the  monographs  prepared  by  the  Air 
Historical  Office  of  the  AAF  in  connection  with  the  historical  pro¬ 
gram  of  World  War  II.  (See  discussion  of  individual  monographs 
below.) 

A  guide  to  unpublished  materials  on  aviation  in  World  War  I 
is  to  he  found  in  the  National  War  College  Library.  This  compila¬ 
tion,  ‘‘Aeronautical  Information,”  a  mimeographed  list  of  tech¬ 
nical  reports,  translations,  intelligence  reports,  etc.,  was  issued 
periodically  bv  the  Executive  Section  of  the  Division  of  Military 
Aeronautics.  Unfortunately,  the  first  list  did  not  appear  until  Sep¬ 
tember  1918,  and  the  last  was  issued  in  June  1919.  Many  of  the 
documents  listed  are  no  longer  obtainable,  but  the  lists  provide 
something  of  an  index  to  the  types  of  materials  for  which  one  might 
search.  Although  the  title  page  describes  the  lists  as  abstracts,  they 
are  in  fact  more  properly  calendars.  The  lists  are  catalogued  in 
the  National  War  College  Library  under  Z5064,  U53,  Nos.  1-40, 
1918-19. 

Taken  all  together,  the  bibliographies  cited  above  offer  a  most 
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unsatisfactory  set  of  guides  to  the  problem  of  tins  inquiry.  The 
absence  of  formal  guides  is  probably  inevitable  since  the  special 
field  of  interest  here  considered  is  still  virtually  untilled.  If  this  is 
true  of  the  aerial  weapon  during  World  War  I,  it  is  even  more 
applicable  in  the  case  of  the  larger  problem  of  the  development  of 
w  eapons  in  general.  Bibliographies  in  this  field  are  virtually  non¬ 
existent,  and  those  few  which  do  exist  are  largely  concerned  with 
books  on  the  manufacturing  of  weapons,  such  as  cannon  casting  or 
gunsmithing,  rather  than  with  the  administrative  problems  of 
selecting,  evaluating,  and  developing  weapons.  In  the  absence  of 
any  specialized  guides,  probably  the  best  approach  to  the  prob¬ 
lem  of  weapons  is  to  consult  the  bibliographies  and  citations  in  the 
writings  of  the  few  authors,  such  as  Brig.  (Jen.  J.  F.  C.  Fuller,  who 
have  shown  a  particular  interest  in  the  field. 

No  bibliography  dealing  with  source  materials  in  the  War  De¬ 
partment  would  be  complete  without  mention  of  the  manual  on 
filing  published  by  the  Adjutant  General  of  the  army.  Anyone 
contemplating  research  in  records  of  the  War  Department  would 
do  well  to  invest  a  half-hour’s  time  in  studying  the  volume  entitled 
ir«r  Department  Correspondence  File,  first  published  in  Washing¬ 
ton  during  1917  and  revised  periodically  since.  This  manual  de¬ 
scribes  t Fie  filing  system,  a  decimal  derivative,  used  by  the  depart¬ 
ment.  Whatever  may  have  been  the  failures  and  misapplications 
of  this  filing  system  and  however  great  may  have  been  the  abuses 
perpetrated  by  the  various  organizations  using  the  filing  principles 
laid  down,  a  familiarity  with  the  manual  cannot  help  but  assist  in 
the  work  of  research. 

II.  MANUSCRIPT  AND  OTHER 

UNPUBLISHED  SOURCE  MATERIALS 

The  unpublished  materials  used  in  the  preparation  of  this  study 
were  drawn  from  a  large  number  of  collections  including  those 
of  the  National  Archives,  the  Air  Force  Central  Files,  the  Air 
Historical  Office,  the  National  War  College  Library,  the  Library 
of  the  Industrial  College  of  the  Armed  Forces,  and  the  Wright 
Field  (Air  Materiel  Command,  Dayton,  Ohio)  Historical  Office 
Files.  Materials  used  from  each  of  these  collections  are  described  in 
some  detail  below. 
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N  A  THIN  A  I,  A  II  C  II  I  V  E  S 

Of  ;i!I  tlu*  archives  explored,  probably  none  was  more  useful 
than  the  National  Archives,  which  houses  a  whole  series  of  record 
collections  pertinent  to  this  study.  These  several  separate  collec¬ 
tions  fall  within  two  different  official  classifications  within  the 
larger  framework  of  the  system  of  classification  used  by  the  Na¬ 
tional  Archives.  Record  group  18  contains  materials  pertaining  to 
the  Air  Service  and  the  Bureau  of  Aircraft  Production  in  the 
t  inted  States.  Record  group  120  contains  materials  pertaining 
to  the  Air  Service,  AEF.  During  World  War  II  the  former  was 
utilized  to  a  limited  extent  by  the  handful  of  officers  w  ho  were  aware 
of  its  existence.  The  latter,  containing  the  AEF  materials,  has 
apparently  remained  virtually  untouched  since  immediately  after 
World  War  I.  Therefore,  because  these  collections  of  documents 
represent  a  vein  of  unworked  materials,  the  detailed  description 
undertaken  below  is  somewhat  more  extensive  than  might  other¬ 
wise  seem  necessary. 

Record  group  18  in  the  National  Archives  contains  at  least 
seven  different  sets  of  files  which  were  of  particular  interest  in  the 
preparation  of  this  study: 

1.  The  Bureau  of  Aircraft  Production  Historical  File.  This 
collection,  which  consists  of  more  than  80  file  boxes,  houses  the 
w  orking  papers  accumulated  during  11)18  and  11)19  by  a  historical 
staff  in  the  Air  Service  which  was  preparing  a  record  of  the  RAP 
during  the  war.  The  labels  on  the  boxes,  as  in  the  case  of  most 
items  in  record  group  18,  are  misleading.  The  caption,  as  given, 
is  "Army  Air  Forces,  Bureau  of  Aircraft  Production,  1918-1920.” 
The  use  of  AAF  here  is  of  course  erroneous,  and  the  contents  of 
the  files  cover  the  period  1917-19  rather  than  1918-20  as  indi¬ 
cated.  ( All  the  other  file  collections  of  record  group  18  in  the  Na¬ 
tional  Archives  bear  the  misleading  caption  of  the  AAF.)  This 
collection  of  files  contains  voluminous  compilations  of  statistics 
regarding  aircraft  production,  copies  of  correspondence  concern¬ 
ing  policy  on  the  development  of  aircraft,  and  a  large  amount  of 
information  on  organization.  Scattered  throughout  the  files  are 
typescript  copies  in  rough  draft,  of  chapters  prepared  for  a  history 
of  aircraft  production  during  World  War  I.  Those  materials  were 
exceptionally  useful  in  writing  this  study  and,  in  addition,  con¬ 
tained  many  leads  to  materials  in  other  collections. 

I  he  caliber  of  the  (baft  chapters  of  the  history  of  the  BAP 
varies  markedly.  Some,  although  substantially  accurate  in  fact, 
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are  almost  incredibly  naive.  Many  of  the  chapters  appear  to  have 
been  written  hy  persons  without  a  comprehensive  grasp  of  the 
larger  proMems  encountered  in  developing  the  aerial  weapon.  At 
least  IS  different  writers  participated  in  the  project  and  possibly 
as  many  more  research  workers.  The  writers  appear  to  range  in 
ability  and  historical  objectivity  from  a  few  well-trained  historians, 
cautious  and  wary  in  their  treatment  of  the  evidence  available, 
to  tho-e  with  a  standard  of  writing  best  characterized  as  journal- 
I  i-tie.  The  evidence  of  the  files  indicates  that  the  officer  supervising 

I  the  project,  (’apt.  J.  I..  Ingoldsby,  Chief  of  the  Air  Service 

I  Historical  Section,  was  a  painstaking  workman  setting  high  stand¬ 

ards  of  accuracy  in  detail  though  willing  to  accept  narrative  ac¬ 
counts  in  a  large  measure  devoid  of  evaluation  and  analysis. 

The  Historical  File  of  the  UAI*  is  of  interest  as  an  example  of 
an  unusual  historical  technique.  Confronted  with  the  task  of  writ¬ 
ing  a  history  of  aircraft  production,  the  historical  staff’  of  the  Air 
Service  established  a  set  of  files  using  the  standard  decimal  sys¬ 
tem  of  the  War  Department.  Into  this  framework  the  staff  ap- 
I  parently  poured  all  manner  of  historical  materials  copies  of  cor¬ 

respondence.  clinpings.  Congressional  hearings,  reports  from  the 
\\  ar  Department,  and  the  like.  Then,  Using  this  as  a  background, 
research  workers  in  special  fields  pursued  specific  lines  of  interest, 
compiling  individual  dossiers  of  information  for  each  chapter  in 
the  projected  publication.  These  folders  of  “foundation  data,”  as 
they  were  called,  contain  chronological  outlines  of  the  problem  in 
question,  true  copies  of  important  pieces  of  correspondence,  sta- 
t  ist  ioa!  tables,  reports,  and  illustrations.  The  chapters  written  from 
these  compilations  appear  to  have  been  the  work  of  teams  of  writ¬ 
ers  and  research  workers  rather  than  individuals.  The  marginal 
notes,  buck  slips,  and  editorial  changes  entered  in  Captain  Ingolds- 
by's  hand  provide  an  additional  basis  for  appraisal  of  the  docu¬ 
ments  compiled. 

The  history  of  the  15 Al’,  which  was  finally  completed  during 
1919  and  1920,  consisted  of  more  than  2,000  typescript  pages. 
I  n fortunately  this  manuscript  never  reached  publication.  One 
copy  of  the  draft  in  typescript,  the  original,  is  believed  to  have 
1  ecu  lost  in  the  fire  which  destroyed  so  many  records  of  the  Air 
Service  at  llolling  Field,  Anacostia,  District  of  Columbia,  during 
the  early  twenties.  Another  copy,  consisting  of  several  bulky 
volumes  of  carbon  second  sheets,  was  “lost  in  the  files”  for  more 
than  20  years.  It  was  recovered  during  World  War  II  from  an  ob¬ 
scure  corner  in  a  Detroit  office  building  by  the  Wright  Field 
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Historical  Officer,  too  late  to  be  of  real  value  to  staff  officers  in  this 
war.  This  second  or  carbon  copy  is  now  on  file  at  the  Wright  Field 
Historical  Office,  and  a  microfilm  “edition”  of  it  is  on  file  in  the 
Library  of  the  Industrial  College  of  the  Armed  Forces  in  Wash¬ 
ington.  The  utility  of  this  manuscript  is  considerably  impaired  by 
a  lack  of  documentation,  apart  from  occasional  internal  references 
in  the  text  itself.  Although  the  history  of  the  LAP  actually  was 
based  on  official  records,  as  the  working  papers  in  the  National 
Archives  reveal,  a  careful  historian  working  only  with  the  micro¬ 
film  or  typescript  copies  would  have  no  such  assurance. 

The  working  papers  of  the  historical  project  of  the  HAP  in  the 
National  Archives  which  were  of  exceptional  value  in  preparing 
this  study  are  listed  below  by  box  number  and  file  number.  These 
papers  should  be  considered  virtually  indispensable  to  anyone 
studying  the  development  of  aircraft  during  World  War  I  because 
they  represent  an  all-inclusive  survey  or  cross  section  of  all  the 
agencies  involved. 

Box  4:  see  especially  files  ,'120.3,  Reorganization  of  the  Air 
Service,  and  321.9,  Functions  of  the  Air  Service,  as  well  as  321.9, 
Air  Service  Program. 

Rox  5:  see  321.9,  Requirements  Division. 

Rox  6:  see  especially  311.2,  ltibot  Cable.  This  file  contains 
many  items  of  particular  interest  regarding  Ribot’s  fateful  cable. 

Rox  7  :  see  314.7,  Bureau  of  Aircraft  Production  History,  Gen¬ 
eral,  which  contains  many  chapters  in  rough  draft  of  the  unpub¬ 
lished  history. 

Rox  8:  see  especially  333.5,  Investigations,  General  This  file 
contains  a  chapter  by  one  J.  A,  Reck  dealing  with  the  several  in¬ 
vestigations  of  the  aircraft  program.  Because  of  its  controversial 
nature  and  frankly  critical  contents,  it  was  to  have  been  deleted 
from  the  published  version. 

Rox  9:  see  334.7,  Aircraft  Production  Board.  This  file  contains 
an  index  to  the  central  files  of  the  board,  a  useful  research  tool. 
See  also  334.7,  Joint  Army-Navy  Technical  Board,  and  334.7, 
National  Research  Council  History.  Under  334.8,  Overseas  Mis¬ 
sions,  a  draft  chapter  on  the  history  of  the  RAP  entitled  “The 
Formulation  and  Distribution  of  Programs”  is  misfiled.  This  was 
particularly  helpful  in  the  preparation  of  this  study,  although  the 
text  is  subject  to  criticism  ns  containing  many  unwarranted  as¬ 
sertions,  the  tables  of  statistics  presented  do  check  with  other 
verifiable  materials. 

Rox  10:  under  file  number  334.8  see  especially  the  files  on  the 
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Hulling  Mission,  the  Spaulding  Mission,  the  Waldon  Mission,  and 
the  Lockhart  Mission.  Each  of  these  files  and  the  draft  manuscripts 
of  chapters  they  contained  were  of  particular  interest  to  this  study. 
Under  &36.91  see  British  War  Mission,  and  Foreign  Missions,  the 
latter  rather  scanty. 

Box  20 :  see  452.1,  Airplanes  along  the  Western  Front,  contain¬ 
ing  I,t.  Col.  V.  E.  Clark’s  postwar  summary  of  the  problem  of  the 
air  weapon,  an  unusually  shrewd  appraisal.  This  box  contains  a 
file,  also  under  452.1,  on  the  Bristol  Aircraft. 

Box  21 :  see  452.1,  Caproni  Contract,  and  452.1,  Caproni  His¬ 
tory. 

Box  2d:  see  452.1,  HnncUcy-Pagc. 

Box  ill :  see  471. 62,  Aerial  Torpedo. 

2.  Bureau  of  Aircraft  Production,  Executive  Office  Files.  Na¬ 
tional  Archives  record  group  18  contains  a  number  of  other  collec¬ 
tions  of  files  of  interest  to  this  study.  Next  in  importance  to  the 
Historical  File  arc  the  materials  of  the  Executive  Office  of  the 
BA1\  As  the  coordinating  office  of  the  BAP,  the  Executive  Office’s 
papers,  like  those  of  the  Historical  File,  present  more  of  a  cross 
section  than  one  might  expect  to  find  in  any  other  agency  at  the 
operating  level.  These  papers  include  general  correspondence, 
staff  studies  on  policy,  interoffice  memoranda,  buck  slips,  and  the 
like,  many  of  them  entertaining  as  well  as  significant.  Items  of 
particular  interest  are  listed  below. 

Box  6:  see  026  4,  Bureau  of  Aircraft  Production,  026.4,  Scien¬ 
tific  Research,  and  026.4,  Air  Service,  AEF. 

Box  65 :  see  6J34.8,  Aircraft  Board. 

Box  67:  see  334.8  entitled  Bcchcreau  Mission,  which  contains 
data  on  the  SPAD  Mission. 

Box  81 :  sec  402.1,  Technical  Data,  one  of  the  most  useful  files 
in  the  entire  collection  of  the  Executive  Office,  with  many  insights 
into  the  complexity  of  the  problem  of  liaison  for  technical  informa¬ 
tion. 

In  addition  to  the  BAP  Historical  files  and  the  files  of  the  Execu¬ 
tive  Office,  record  group  18  in  the  National  Archives  contains  five 
other  file  collections  which,  though  extensive,  were  of  relatively 
less  value  in  preparing  this  particular  study. 

3.  The  Files  of  the  Administrative  Division  of  the  Division 
of  Military  Aeronautics.  These  files,  the  DMA  counterpart  of 
those  from  the  Executive  Office  of  the  BAP,  contain  a  few  items 
of  great  value  to  this  study,  but  most  of  the  contents  deals  with 
postwar  problems.  The  inclusive  label  date,  1918-20,  is  applicable 
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here.  Some  of  the  more  helpful  items  regarding  the  problem  of 
developing  the  aerial  weapon  are  listed  below. 

Box  # :  #21.9,  Seienee  and  llesea reh  Division,  contains  some  cor- 
n  spondence  which  rounds  out  the  materials  in  the  files  of  the 

RAP. 

Box  12:  100.112,  Specifications. 

Box  14:  4)2.1,  Airplanes  1910  -1920,  contains  data  on  the 
postwar  establishment. 

Box  lfi:  461,  Libraries,  contains  materials  on  the  problem  of 
technical  information. 

Box  20  :  S#o,  Fxecut  ive.  contains  items  regarding  organizational 
policy. 

In  this  tile  collection,  as  in  all  the  others  included  in  National 
Archives  record  group  IS,  the  frecpicney  of  misfiling  impedes  re¬ 
search.  The  labels  are  no  certain  indication  of  contents.  While 
the  decimal  system  of  the  War  Department  gives  an  approxi¬ 
mately  s'andard  framework  to  ail  the  files,  one  cannot  select  a  file 
number  and  expect  to  find  under  it  all  those  materials  originally 
filed  there.  A  generation  of  moving  about  from  one  warehouse  to 
another  has  transposed  whole  segments  of  records.  Individual  fold¬ 
ers  contain  as  many  as  four  different  decimal  files.  These  materials 
have  not  yet  been  worked  over  by  the  stalk  of  the  National  Archives, 
and  the  research  worker  should  not  be  surprised  to  find  a  hetero¬ 
geneous  collection  of  dime  novels,  newspapers,  and  other  such 
materials  hastily  cached  by  long-forgotten  file  clerks  at  the  unex¬ 
pected  appearance  of  a  supervisor.  In  short,  there  is  no  alternative 
to  the  'low  process  of  leafing  through  each  individual  file. 

4.  The  Hureau  of  Aircraft  Production  Miscellaneous  Historical 
File.  This  collection  of  less  than  a  dozen  boxes  contains  only  one 
box  of  worth-while  material'.  Although  the  archival  records  desig¬ 
nate  these  files  as  the  Miscellaneous  History  Liles  of  the  BAI’,  the 
shelf  boxes  are  entirely  unlabeled,  making  the  game  of  research 
less  scientific  but  infinitely  more  interesting. 

Box  1  contains  a  number  of  very  useful  items  on  organization, 
including  files  l(iT.2,  Peace  Organization;  #21.9,  Organization  of 
DM  \.  with  many  extraneous  items  not  at  all  connected  with  DMA  ; 
#21.9.  Organization  of  the  Air  Service,  and  #21.9,  Air  Service, 
Training,  History  and  Organization,  AEF;  and  026,  BAP.  This 
•aim1  box  also  contains  two  items  not  filed  decimally.  One  of  these, 
a  lechire  by  Maj.  F.  P.  La hm  given  at  West  Point  13  February 
1920.  is  entitled  “History  and  Development  of  the  Air  Service,” 
a  ratlur  pretentious  heading  for  such  a  brief  sketch.  Another 
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pamphlet,  with  the  same  caption  on  the  folder  hears  the  title 
“1  li-tory  of  the  U.  S.  Army  Air  Service  1862-1920”  with  the  no¬ 
tation  “Printed  (mimeographed)  on  order  of  The  Adjutant  Gen¬ 
ual  for  publication  by  Century  Co.,”  1  October  1920.  Apparently 
the  project  to  publish  fell  through  because  no  such  volume  seems 
to  have  appeared. 

5.  The  Finance  Advisory  Board  File.  This  file,  labeled  Air 
Service  1918-1926,  contains  a  series  of  ease  folders,  serially  num¬ 
bered,  each  case  being  a  staff  study  made  by  the  board.  The  label 
“Finance  Advisory  Hoard”  is  misleading.  The  board  may  have  been 
so  called  for  a  brief  period,  but  during  most  of  its  existence  it 
was  called  simply  the  Advisory  Hoard.  In  reality  it  was  a  rudi¬ 
mentary  staff  to  the  chief  of  the  postwar  Air  Service.  The  cases 
or  staff  studies  contained  in  this  collection  vividly  illustrate  the 
organizational  weaknesses  of  the  new  air  arm.  The  following  cases 
were  useful:  179,  219,  291,  and  810.  Taken  collectively,  the  series 
represents  an  excellent  object  lesson  in  organization  and  operat¬ 
ing  methods  of  a  staff. 

6.  Office  of  Chief ,  Air  Service,  Files.  This  file  collection  is  er¬ 
roneously  labeled  “Balloon  School.”  Actually  it  contains  the  files 
of  the  Executive  Otlice  of  the  Air  Service,  Office  of  the  Chief  of 
Air  Service.  Largely  concerned  with  the  period  1919-26,  these 
files  contain  only  a  few  items  of  interest  to  this  study.  See  es¬ 
pecially  Box  170,  with  charts  on  the  organization  of  the  Division 
of  Military  Aeronautics. 

7.  AKF  Cable  File.  The  seventh  collection  of  files  in  National 
Archives  record  group  18  of  particular  interest  to  this  study  is 
radically  different  in  character  from  all  the  other  collections.  This 
file  contains  copies  of  cables  from  the  AKF  to  the  United  States. 
Several  sets  of  cables  fall  within  this  group.  These  include  Persh¬ 
ing’s  cables  to  the  War  Department  (regarding  aviation),  Sims’ 
cables  to  the  Navy  Department  (regarding  aviation),  and  Boll¬ 
ing's  cables  to  the  War  and  State  departments.  The  collection  con¬ 
tains  messages  originating  in  both  London  and  Paris. 

The  cables  embraced  in  this  collection  appear  to  be  “action 
copies”  rather  than  code-room  originals.  To  historians  not  familiar 
with  military  practice  a  word  of  explanation  may  be  helpful.  Al¬ 
though  the  best  historical  tradition  teaches  that  “originals”  are 
more  authentic  than  “copies,”  the  file  of  cables  presents  a  special 
cam.  The  original  typescript  sheets  from  the  code  room  consist 
of  long  messages  to  the  War  Department  as  a  whole.  As  they  were 
decoded,  sections  of  these  blocked  messages  were  broken  off  and 
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sent  to  the  chief  of  service  concerned,  or  the  Chief  Signal  Officer 
i  i  the  case  of  aviation  in  1917.  Such  copies,  in  the  hands  of  in¬ 
dividual  chiefs  of  service,  became  “action  copies,”  the  bases  upon 
which  subsequent  actions  were  taken.  Thus,  the  “copies"  became, 
in  some  ways,  more  important  than  or  at  least  equally  as  im¬ 
portant  as  the  “originals.”  The  cables  of  the  AFT'  in  record 
group  IS  appear  to  have  been  “action  copies”  for  the  Signal 
Corps.  The  fact  that  they  bear  marginal  notations,  queries,  and 
interlinear  additions  supports  this  view. 

To  understand  something  of  the  difficulty  surrounding  the  use 
of  transatlantic  cables,  one  must  appreciate  their  appearance  on 
receipt.  Written  entirely  in  capital  letters  with  a  minimum  of 
punctuation  confined  to  spelled-out  instructions,  the  cables  were, 
at  best,  confusing.  The  difficulties  of  transmission  were  further 
increased  by  an  acute  shortage  of  trained  cablemen  and  code 
clerks.  Added  to  these  difficulties  was  the  confusion  resulting  from 
varied  routings  of  messages;  some  were  sent  direct,  some  through 
the  military  attaches  in  London  or  Paris,  and  some  through  the 
State  Department. 

The  cables  of  the  AIT'  on  aviation  in  the  National  Archives  are 
still  tied  in  corded  bundles  which  are  hard  to  use.  All  are  arranged 
chronologically.  Some  are  grouped  by  subject,  e.g.  “SPAl)  Air¬ 
craft”  or  “Liberty  Knginc";  others,  mostly  questions  of  policy, 
are  grouped  under  the  heading  “Pershing  Cables,”  although  many 
are  of  course  signed  by  subordinates.  Postwar  Congressional  hear¬ 
ings  and  contemporary  periodical  literature  show  rather  amusing 
evidence  of  surprise  at  learning  that  all  cables  signed  “Pershing” 
were  not  really  seen  by  him.  The  cables  from  the  AEF  on  aviation, 
by  whomever  signed,  consist  of  a  jumbled  mass  of  documents  in 
w  hich  personnel  matters,  personal  trivia,  highly  technical  engineer¬ 
ing  data,  as  well  as  broad  questions  of  policy  arc  all  run  together. 
This  jumbled  mass  ot  information  was  sometimes  additionally 
garbled  by  the  language  of  transmission,  which  should  give  the 
reader  an  appreciation  of  some  of  the  difficulties  lying  behind  the 
program  for  aviation  during  World  War  I.  Any  attempt  to  assess 
the  transatlantic  relations  of  the  day  should  include  this  factor 
of  confusion  in  exchanges  by  cable.  These  messages  were  highly 
useful  in  the  preparation  of  this  study  even  though  copies  of  al¬ 
most  all  significant  cables  are  to  be  found  scattered  throughout 
the  files  of  the  operating  agencies.  An  additional  word  of  warning 
may  be  in  order:  many  of  the  cables  are  meaningless,  or  relatively 
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so,  unless  read  in  conjunction  with  letters  sent  by  slower  trans¬ 
portation. 

Of  the  two  major  collections  in  the  National  Archives  of  ma¬ 
terials  from  World  War  I  pertaining  to  aviation,  record  group  18 
was  probably  the  most  significant  in  shaping  this  study.  Neverthe¬ 
less,  materials  classified  in  record  group  120,  dealing  with  organi¬ 
zational  records  of  the  Air  Service,  A KF,  were  useful  in  supple¬ 
menting  the  point  of  view  of  “supply”  with  the  point  of  view  of 
“operations.”  In  the  broad  range  of  record  group  120,  two  dif¬ 
ferent  file  collections  were  consulted,  the  Air  Service  Historical 
Records  and  the  Air  Service  History  itself. 

1.  World  War  1  Organization  Records,  Air  Service  Historical 
Records.  These  files,  more  than  11,000  shelf  boxes,  consist  primarily 
of  the  working  papers  of  the  Air  Service,  AKF,  historical  project 
begun  in  France  during  the  closing  months  of  the  war  and  con¬ 
tinued  in  the  l  nited  States  during  191!)-  20.  Included  in  these 
files  arc  the  papers  used  in  t lie  preparation  of  the  history  of  the 
Air  Service,  AKF  (see  below),  the  papers  used  in  preparing  the 
final  report  ot  the  Chief,  Air  Service,  AKF,  and  those  used  in 
drafting  the  articles  published  in  the  postwar  Air  Service  In - 
formation  Circular.  The  collection  includes  chapters  in  draft  form 
and,  in  some  cases,  materials  used  in  compiling  those  chapters 
for  the  unfinished  history  of  the  Air  Service.  The  files  also  included 
some  histories  of  subordinate  echelons.  'The  correspondence  and 
administrative  files  of  the  historical  project  itself  provide  revealing 
indications  of  the  methods  used  in  conducting  research  and  compil¬ 
ing  the  reports  contained  in  the  collection.  lake  that  of  the  RAF, 
the  historical  project  of  the  Air  Service,  AKF,  used  the  decimal 
filing  system  of  the  War  Department  as  a  master  framework  for 
collecting  data  over  the  entire  range  of  subjects  involved. 

'I  he  project  appears  to  have  been  under  the  supervision  of  Col. 
I’..  S.  fiorrell,  one  of  the  boy  colonels  of  World  War  I  (he  was  27 
at  the  end  ot  the  war).  The  career  of  Colonel  Gorrell  presents  a 
paradox.  \\  hile  a  member  of  the  Rolling  Mission  in  1917  he  advo¬ 
cated  mass  production  of  bombers  by  the  United  States.  Then, 
during  the  latter  part  of  1918  when  he  served  as  Chief  of  Staff 
for  the  Air  Service,  AKF,  and  later  as  head  of  the  historical 
project,  the  colonel  advocated  the  primary  importance  of  “air 
service  over  “air  force,”  putting  first  priority  on  aircraft  for 
observation,  finally,  writing  and  speaking  in  1910  as  a  civilian 
official  in  an  association  to  foster  commercial  air  transport,  Gor- 
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i  t  II  once  again  favored  strategic  bombardment.  Since  this  individ¬ 
ual  otiieer  played  a  critical  role  all  during  the  period  discussed 
;u  this  study,  a  narrower  investigation  of  his  shifting  opinions 
might  prove  highly  meaningful. 

Items  of  particular  interest  in  the  Historical  Records  of  the 
Air  Sirvlce,  A F. F,  are  listed  helow. 

Ron  1  contains  copy  in  rough  draft  and  data  on  the  research 
n-cd  in  compilation  of  the  final  report  of  the  Chief,  Air  Service, 
A  1.1'.  T1  iis  box  also  contains  data  for  the  report  of  the  assistant 
i  hief  ami  “Tactical  History  of  American  Day  Romhardment  Avia- 
t  Inn,"  a  brief  draft  in  typescript,  l’erhaps  the  most  important  item 
of  Ron  1  is  a  decimal  file  index  or  guide  which  provides  at  least  a 
rough  map  of  the  relatively  unexplored  materials  in  the  2,000  ’ 
of  this  collection. 

Ron  .2  contain*  data  collected  by  Col.  K.  S.  (Jorrel!  rring 
to  the  early  activities  of  the  Air  Service,  Al'.l’,  i.e.,  to  the  peri  1 
of  the  Rolling  Mission. 

Ron  ■>  contains  excerpts  from  ( Jorrel Ps  testimony  before  Con¬ 
gressional  bodies  during  the  postwar  period. 

Ron  ;>()()  contains  versions  in  rough  draft  of  several  chapters  (iii, 
i\,  v  of  \ 01.  1 )  of  the  history  of  the  Air  Service,  AKF,  which  never 
reached  publication.  Marginal  notes,  buck  slips,  and  other  tile 
<  onteirts  show  that  some  of  the  chapters  were  prepared  with  con¬ 
siderable  care,  quotations  checked  for  accuracy,  documentation 
checked,  etc.  However,  from  such  materials  as  are  available,  it 
would  appear  that  as  a  whole  the  historical  project  of  the  Air 
Service.  Aid’,  was  neither  comprehensive  nor  critical. 

Ron  til  7  contains  printed  copies  of  the  100-odd  Information 
Circular*  published  by  the  Air  Service  to  consolidate  the  lessons 
ut  the  war.  Although  specifically  declared  to  be  “unofficial”  (i.e., 
lacking  formal  approval  of  the  General  Staff),  these  publica¬ 
tions  mirror  the  prevailing  opinion  in  the  formal  reports  of  the 
Air  Service,  Aid',  and  the  postwar  Air  Service  in  the  United 

>  f  at  cs, 

Ron  old  contains,  under  file  dod.l,  a  copy  of  the  report  of  the 
Statistic'  Rranch  of  the  General  Staff,  “Distribution  of  Service 
lhai.i  '  as  Related  to  Military  Policy,”  a  document  of  particular 
concern  to  the  central  thesis  of  this  study. 

d.  .Hr  S'crxicc,  AKF,  II  istorjj.  This  collect  ion  of  (jO-odd  volumes 
iii  typescript  of  varying  format  is  irregularly  titled.  It  is  com¬ 
monly  called  "GorreH's  1 1  istory"  or  by  the  dc'ignat  ion  in  the  head¬ 
ing  above.  Only  one  typescript  copy  is  available.  As  the  final 
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.  :•  *il  i  t  of  tlu-  historical  project  of  the  Air  Servin',  AF.F,  this 
i  .'Action  is  a  curious  hod^rpodye.  It  appears  to  consist  of  an  un¬ 
critical  u'sunhly  of  letters  from  commanders  at  various  echelons, 
!  ir.es  of  units,  and  organizational  studies.  F.mphasis  appears 
fi't  lurivily  on  form  rather  than  U|mn  operations  or  functions. 
!  >  a  umeiitation  is  occasional  and  casual.  The  volumes  entitled 
“1.  "Oi. s  I.earned”  helie  the  promise  of  their  title;  typical  of  the 
Vi  1 . o 1  series,  they  are  unsystematic,  not  comprehensive,  and  in- 
o  >:  e!i>ive.  In  the  ahsence  of  anything  else  of  a  com paralde  nature, 
i  .a  .-n  r,  these  histories  are  valuable  and  useful.  Nevertheless,  con- 
'.  Icivi  collectively,  they  represent  a  disconcert inyly  slim  heritage 
’!;•  the  aerial  operations  of  World  W  ar  I.  In  the  preparation  of 
-  't  idy  the  histories  were  used  sparingly  in  favor  of  the  source 
materials  contained  in  the  working  papers  from  which  they  were 
e  implied. 


A  in  Foitci:  ('r.  nt  a  a  i,  Finns 

1  he  Army  Air  Forces  Central  Files,  inactive  section,  contain 
some  materials  of  use  in  this  study.  These  files,  the  unclassified 
wntr.il  tiles  of  the  Air  Service,  Air  Corps,  and  the  Army  Air  Forces 
I  h  ad.piartcrs,  are  officially  considered  to  date  from  1919  to  19-io, 
i  it  t!a  re  are  many  papers  preceding  the  initial  date.  Portions  of 
‘..:s  collection  remain  in  the  custody  of  the  Adjutant  General's 
Oilk-e,  Kccords  llnuich  (Air  Force  Section!,  in  a  warehouse  near 
'h  •  Pinta^on,  hut  the  1ml k  of  the  matcri-d  has  been  transferred  to 
Mie  National  Archives  since  the  completion  of  this  study.  Alto- 
i‘!.er  the  collection  contains  nwe  than  1,900  individual  folders 
1,1  correspondence,  st a ’*  r  po-1  ..  interoflicc  memoranda,  and  pa- 
l1'  i’- "fa  ’■  da:- n  dure.  Only  .  very  small  portion  of  this  material 
dates  hack  ■’  period  of  this  study. 

I  i.e  A  r  h  oree  C  entral  Files  use  the  decimal  system  of  the  War 
H  partin'  id  down  to  the  year  1945.  The  following  file  numbers  of- 
t  r  a  ipiide  to  pertinent  materials: 

•'ll—',  Military  Attache 
C“d»,  Statistics 

T,  Advisory  Hoards 
'  l  7.  A i rplanc  Hoards 

\riuy  Navy  Joint  Hoards 

•  Hoard  on  Organisation  of  the  Air  Service  in  Peace 
•'  *  **.  National  Advisory  C  in.inittrr  for  A<  pc', antic-; 

t  National  ltc'can  h  Council 
y  >o  >,  (  oil'-pt  ton  oi  Military  Information 
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350.051,  Dissemination  of  Military  Information 
300.02,  Foreign  Aviation 

385,  Methods  and  Manner  of  Conducting  War 
400.112,  Tests  and  Experiments 
452.1,  Experimental  Airplanes 


A  A  F  Ills  T  (>  It  T  (  A  I,  0  K  Flo  K 

During  World  War  II  the  AAF  established  an  elaborate  his¬ 
torical  project  which  survived  into  the  peace  somewhat  more  suc¬ 
cessfully  than  its  predecessor  of  World  War  I.  Since  the  name  of 
this  organization  has  changed  with  the  seasons,  throughout  this 
study  the  documents  in  its  files  have  been  cited  AAF  Archive. 
rl  his  historical  project  of  World  War  II  encompasses  an  impres¬ 
sive  program  of  histories  of  units  at  all  echelons  and  specialized 
monographs  of  operations  at  headquarters  as  well  as  compre¬ 
hensive  studies  on  problems  of  policy.  The  Air  Historical  Group, 
as  it  is  currently  called,  has  some  6, 000-odd  unit  histories  in  its 
files  w  ith  an  estimated  100,000  supporting  dot  uments.  Of  approxi¬ 
mately  100  monographs  projected,  more  than  70  have  been  com¬ 
pleted.  The  catalogue  of  the  Air  Historical  unit  offers  a  useful 
bibliographical  tool  for  research  in  military  aviation.  Some  of  the 
monographs  completed  by  the  office  during  the  war  and  repro¬ 
duced  in  five  or  six  typescript  copies  were  of  value  in  preparing 
the  background  of  this  study.  Well  documented  and  written,  for 
the  most  part,  by  trained  historians,  these  monographs  represent  a 
significant  contribution  to  the  slender  literature  on  policy  regard¬ 
ing  the  development  of  aircraft.  Although  these  monographs  are 
not  strictly  source  materials,  for  convenience  they  are  included  here 
with  the  discussion  of  the  source  materials  of  the  archive  in  which 
they  are  to  be  found.  Moreover,  many  of  the  monographs  contain 
appendices  of  significance  as  basic  sources,  and  in  preparing  this 
study  the  use  made  of  them  was  primarily  for  these  source  materials 
rather  than  tor  the  conclusions  expressed  in  the  monographs.  The 
following  were  most  frequently  consulted: 

No.  £15,  “Organization  of  Military  Aeronautics;  1907-1935,” 
issued  December  191-1;  contains  appendices  with  basic  legislation; 
useful  for  reference. 

No.  39,  “Legislation  Relating  to  the  Air  Corps  Personnel  and 
Training  Programs;  1907-1939,”  issued  December  1915. 

No.  If.  ‘T:  volution  of  the  Liaison-Type  Airplane;  1917-1911,” 
j  *  - '  l  ed  May  191(1:  presents  the  case  history  of  one  weapon  as  illus¬ 
trative  of  the  broader  problem  of  aviation  as  a  whole. 
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No.  50,  “Material  Research  and  Development  in  the  Army  Air 
Arm:  1914-1915,”  issued  November  194fi;  an  exceptionally  valu¬ 
able  study  analyzing  many  of  the  factors  behind  the  development 
of  aircraft;  contains  a  useful  section  on  the  NACA. 

No.  54,  “The  Development  of  Aircraft  Gun  Turrets  in  the 
AAF ;  1917-1944,”  issued  May  1947  ;  a  case  study  similar  in  scope 
and  purpose  to  No.  44,  cited  above. 

In  addition  to  the  monographs  prepared  by  the  Air  Historical 
Group,  the  files  of  the  Historical  Office  contain  a  large  number  of 
records  collected  while  the  monographs  were  being  written.  These 
records  include  sucli  items  as  organizational  manuals  of  DMA  and 
the  early  Air  Service,  organization  charts,  staff  studies,  and  the 
like. 


Which  t  Field  Historical  Office  Files 
(Air  Materiel  Command,  Dayton,  Ohio ) 

Wright  Field,  or  the  headquarters  of  the  Air  Materiel  Com¬ 
mand,  was  the  center  of  experimental  engineering  for  the  Air 
Forces.  For  this  reason  the  files  of  the  Historical  Office  contain 
many  items  of  interest  in  connection  with  the  problem  of  develop¬ 
ment  of  airplanes.  During  World  War  II  the  historical  program  at 
Wright  Field  was  coordinated  with  the  historical  program  of 
Headquarters,  AAF,  in  Washington,  and  the  remarks  above  con¬ 
cerning  the  collection  of  records  at  the  Washington  office  apply 
generally  to  those  at  the  office  at  Wright  Field.  In  this  study  the 
files  at  Wright  Field  proved  exceptionally  useful  with  regard  to 
the  Engineering  Division  and  its  initial  problems  in  the  transition 
from  war  to  peace.  The  most  important  single  item  at  Wright  Field 
pertaining  to  World  War  I  is  the  multivolume  copy  in  typescript 
of  the  history  of  the  RAF,  the  only  known  complete  copy  in 
existence,  excluding,  of  course,  microfilm  reproductions  of  this 
copy. 


N a TioxAi,  War  College  Library 

The  National  War  College  Library  should  not  be  overlooked  as 
the  repository  of  an  unusual  collection  of  documents.  It  also  houses 
an  extensive  collection  of  publications  on  military  subjects.  Many 
military  records  of  transient  official  interest,  short-term  periodi¬ 
cals,  reports  of  units  long  since  deactivated,  and  other  similar 
fugitives  have  been  accessioned  in  the  War  College  Library  where 
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they  are,  in  s(  uu'  cams,  unique  item,.  Included  in  this  hotly  of  ma¬ 
terials,  largely  typescripts  or  photostats,  are  numerous  transla¬ 
tions  from  foreign  military  periodicals,  copies  of  lectures  delivered 
at  the  War  College,  reports  by  students  on  special  topics,  statis¬ 
tical  reports  of  the  (uiieral  Stall',  and  operational  reports  from 
units  in  Hie  held  with  the  AF.F  and  other  urbanizations.  I.cctures 
and  papers  by  students  were  useful  in  document  ini'  the  character 
of  military  thought  on  air  doctrine  during  the  postwar  period,  and 
siati'tical  studies  of  the  (tenoral  Stall  were  of  particular  value  in 
appraisinb  methods  ii-cd  by  the  stall  in  formulat mb  doctrine.  Out¬ 
standing  nmony  those  documents  in  this  collection  which  were  of 
importance  in  the  preparation  ol  this  study  were  the  reports  in 
the  periodical  senes  published  by  the  Air  Service,  Aid'.  Variously 
styled  "Air  Service  Aetivith  "Week I v  lb-ports, "  or  "Progress 
of  Air  Service  Activities”  and  issued  first  by  the  Coordination 
Stall*,  Air  Sen  ice,  AF.F,  then  by  the  Kseeutive  Section,  this  series 
of  dl  reports  ran  from  October  1  f)  1 S  to  .May  1919.  There  were 
dl  volumes  in  all,  the  final  volume  containing  an  index.  The  whole 
collection  provides  a  compendium  of  factual  data,  statistics,  and 
the  like  on  activities  of  the  air  arm.  The  volume  of  Armistice  week 
is  a  particularly  useful  review. 

The  collection  of  documents  at  the  War  ( ‘olleye  also  contains  one 
of  the  analytical  reports  on  air  operations  is-ued  by  the  Statistics 
Branch  of  the  General  Stall,  "Statistical  Analysis  of  Aerial  Bom¬ 
bardment,”  Report  No.  110,  7  November  191S.  1  ’nfort unately, 
only  scattered  reports  from  this  series  are  available.  There  is,  ap¬ 
parently,  no  complete  collection  extant.  For  that  matter,  there  is 
no  evidence  available  to  indicate  that  the  projected  series  was  ever 
completed. 

1. 1  a  k  \  ii  v  o  r  t  ii  k  I  x  i>  r  s  r  ii  i  \i.  (’  o  i,  i,  i:  o  k  o  f 
t  ii  i:  A  a  M  r:  i)  F  o  h  r  i:  s 

Bike  the  National  War  (’olletre  Library  the  Industrial  College 
Libra i y  contains  n  collection  of  documents  which  may  be  interest¬ 
ing  to  the  student  of  development  of  the  air  weapon.  But  since 
comparatively  few  items  of  special  value  in  the  preparation  of  this 
study  were  found  there,  the  collection  requires  little  more  than 
mention. 
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III.  1'  IT  Ii  L I S II E  D  MATERIALS 

Published  materials  utilized  in  this  study  fall  into  the  two  cus¬ 
tomary  groups — primary  source  materials,  such  as  official  reports 
of  the  War  Department  and  Congressional  reports  and  hearings, 
on  the  one  hand,  and  unollicial,  more  or  less  secondary  materials  on 
the  other  hand. 

Prni.K’ATidXS  OF  THE  W  A  It  DEPARTMENT 

1.  Annual  Reports  of  the  War  Department.  These  reports,  in¬ 
cluding  the  report  of  the  secretary,  the  Chief  of  Staff,  and  the 
reports  of  technical  services  such  as  the  Signal  Corps,  were  con¬ 
sulted  frequently  in  the  preparation  of  this  study.  Reports  most 
frequently  employed  were  those  covering  the  years  1904  to  1922. 
Anvone  utilizing  annual  reports  of  the  War  Department  should 
be  familiar  with  the  method  traditionally  used  in  compiling  them. 
The  chiefs  of  divisions  in  subordinate  echelons  arc  called  upon  for 
contributions  covering  the  activities  of  their  organizations.  The 
sum  total  of  these  reports  is  then  edited  at  the  echelon  issuing  the 
ieport.  The  final  result  is  thus  frequently  somewhat  uneven  ns  to 
both  form  and  content.  It  often  happens,  when  the  highest  echelon 
limits  its  editing  to  syntax  rather  than  content  in  terms  of  policy, 
that  the  report  as  published  contains  views  more  nearly  those  of 
the  chiefs  of  the  operating  div  isions  than  of  the  chief  of  the  higher 
echelon  who  passively  accepted  and  approved  the  reports  sent 
forward  to  him.  It  is  this  method  of  compilation  which  occasionally 
results  in  annual  reports  of  the  War  Department  containing  special 
pleas  of  a  disproportionate  character  for  personnel,  funds,  or 
recognition  of  relative  importuned  for  subordinate  units. 

2.  Special  Reports  of  the  R’ar  Department.  In  this  group  of 
materials  are  included  all  publications  appearing  within  the  de¬ 
partment  but  not  necessarily  bearing  the  imprint  of  the  depart¬ 
ment.  These  publications,  (or  the  most  part  consisting  of  items 
issued  hv  the  chiefs  of  Arms  and  Services  within  the  War  Depart¬ 
ment,  represent  some  of  the  most  significant  materials  used  in  this 
study.  They  embrace  intelligence  reports,  studies  on  policy  and 
final  reports  ot  operations,  statistical  summaries,  and  related  ma¬ 
terials.  Those  most  frequently  consulted  or  of  particular  value 
are  discussed  below. 

In  the  g  encrai  field  of  method  in  the  development  of  weapons 
broadly  considered,  probably  no  single  publication  was  more  use- 
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ful  or  more  entertaining  than  Brig.  Gen.  S.  V.  Benet,  ed.,  A  Col¬ 
lection  of  Annual  Reports  and  Other  Important  Papers  Relating 
to  the  Ordnance  Department  (Washington,  GPO,  Vol.  1,  1878, 
Yol.  2,  1880,  Vols.  3,  4<  1890;  title  varies  slightly  in  successive 
volumes) .  Edited  bv  a  onetime  Chief  of  Ordnance,  this  little-known 
collection  of  documents  relating  to  the  Ordnance  Department  is 
even  more  valuable  than  its  title  might  indicate.  Historians  with 
problems  ranging  far  beyond  the  confines  of  ordnance  could  utilize 
these  documents,  which  reflect  interests  in  every  sphere  of  public 
life,  social,  economic,  and  political.  An  extremely  detailed  index 
greatly  enhances  the  value  of  the  volumes.  Correspondence  repro¬ 
duced  on  p.  478  and  the  pages  following  in  Vol.  3  provides  useful 
bibliographical  data  regarding  the  compilation  of  records  of  the 
Ordnance  Department. 

In  the  narrower  field  of  the  air  weapon  in  particular,  there  are 
about  a  dozen  publications  emanating  from  various  offices  within 
the  War  Department  which  are  of  special  interest.  An  early  and 
unusual  statement  of  policy  regarding  the  air  weapon  is  to  be 
found  in  Military  Aviation ,  House  Document  No.  718,  62  Cong. 
2  Sess.,  26  April  191  2.  This  80-page  document  contains  a  letter 
by  the  Secretary  of  War  transmitting  data  on  aviation  requested 
by  the  House  of  Representatives.  It  includes  information  on  the 
status  of  military  aviation  in  Europe,  the  existing  establishment 
for  aviation  in  the  Signal  Corps,  and  programs  recommended  for 
future  expansion.  Particularly  interesting  is  the  nonconcurrence 
of  Secretary  II.  L.  Stiinson  in  proposed  expansions  of  personnel 
for  the  air  arm. 

Brig.  Gen.  G.  P.  Scriven,  The  Service  of  Information  (Wash¬ 
ington,  GPO,  1915),  published  as  Circular  No.  8  of  the  Office  of 
the  Chief  Signal  Officer,  contains  an  early  statement  of  doctrine. 
Although  nominally  attributed  to  the  Chief  of  the  Signal  Corps, 
this  item  probably  represents  the  combined  efforts  of  several  of¬ 
ficers.  It  contains  some  elaboration  on  doctrine  ns  formulated  by 
the  signal  chief  before  Congressional  hearings  but  adds  little  or 
nothing  to  the  basic  policies  earlier  enunciated.  Another  document 
of  this  character  is  Military  Aviation  (Washington,  GPO.  1916), 
published  as  War  Department  Document  No.  515  by  the  War 
College  Division  of  the  General  Staff  to  provide  a  supplement  on 
aviation  to  the  already  existing  general  statement  of  United  States 
military  policy.  This  18-page  document  presents  a  plea  for  ex¬ 
pansion  but  does  not  develop  aerial  doctrine  appreciably  beyond 
the  position  enunciated  earlier. 
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A  brief  but  vigorous  statement  of  a  most  advanced  concept  of 
air  doctrine  appears  in  General  Principles  Underlying  the  Use  of 
the  Air  Service  in  the  Zone  of  the  Advance,  AEF  (Printing  Of¬ 
fice,  AEF,  3  Oct.  1917).  Despite  its  origin,  this  document  does  not 
bear  the  authenticating  signature  of  either  the  Commander-in- 
chief  of  the  AEF  or  his  adjutant  general.  A  title-page  note,  “These 
principles  will  be  held  in  mind  by  all  personnel  .  .  .  ,”  signed  by 
Col.  William  Mitchell,  gives  a  clue  as  to  both  the  origin  and  unof¬ 
ficial  status  of  this  exposition  of  the  functional  division  between 
strategic  and  tactical  aviation. 

A  useful  compilation  of  information  on  production  is  to  be 
found  in  Col.  G.  W.  Mixter  and  Lt.  H.  H.  Emmons,  United  States 
Army  Aircraft  Production  Facts  (Washington,  GPO,  1919).  The 
two  officers  who  compiled  this  report  at  the  request  of  Assistant 
Secretary  of  War  Crowell  were  both  involved  in  activities  of  the 
llureau  of  Aircraft  Production  during  the  war.  Insofar  as  the 
report  deals  with  statistics,  the  facts  presented  compare  favorably 
with  source  materials  in  the  papers  of  the  BAP  in  the  National 
Archives.  But  along  with  the  facts  the  authors  have  injected  much 
that  is  opinion  which,  coupled  with  the  presence  of  many  defensive 
omissions,  requires  one  to  utilize  this  document  with  caution.  This 
compilation  raises  an  interesting  historical  problem:  just  how  “of¬ 
ficial'’  is  such  a  publication?  Although  it  was  prepared  “at  the 
request  of  the  Assistant  Secretary  of  War”  and  issued  by  the  Gov¬ 
ernment  Printing  Office,  the  title  page  gives  no  indication  of  or¬ 
ganizational  responsibility.  In  the  absence  of  any  such  indication, 
it  seems  imperative  to  assess  the  compilation  as  the  product  of  the 
authors  as  individuals  rather  than  as  officials  of  an  organization. 
In  this  particular  instance  alternate  sources  indicate  the  general 
correctness  of  the  statistics  presented.  Nonetheless,  the  problem 
is  worth  mention  because  it  is  not  unique.  When  dealing  with 
government  publications,  it  is  well  to  remember  that  the  imprint 
of  the  Government  Printing  Office  is  no  guarantee  of  official 
sanction  or  approval  or,  for  that  matter,  of  accuracy. 

For  detailed  information  regarding  the  operations  and  activities 
of  the  Air  Seri  ice,  AEF,  there  is  no  publication  comparable  to  the 
J-  intil  llepnrt  of  the  Chief  of  Air  Service,  AEF,  originally  sub¬ 
mitted  in  March  1919  am]  subsequently  reprinted  in  the  Air  Serv- 
:ee  l n formation  (  ireular,  Vol.  2,  No.  130  (15  Feb.  1920). 
Although  valuable  as . a  compendium  of  factual  information  regard- 
mg  aerial  act ivities  in  the  AEF.  this  report  is  surprising  in  its  fail¬ 
ure  to  derive  significant  lessons  regarding  doctrine  in  a  coherent 
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mul  codified  form.  The  whole  report  is  badly  organized.  Of  a  simi¬ 
lar  character  is  the  Final  Report  of  Gen.  John  J.  Pershing, 
Commander  in-chicf ,  American  Expeditionary  Forces  (Washing¬ 
ton,  GPO,  1920),  which  is  noteworthy,  insofar  as  aviation  is  con¬ 
cerned,  for  its  failure  to  indicate  anything  of  significance  about 
the  air  weapon. 

A  most  useful  compendium  of  information  regarding  materiel 
for  the  air  arm  in  World  War  I  is  contained  in  Assistant  Secre¬ 
tary  of  War  Benedict  Crowell,  America's  Munitions;  1917-1918 
(Washington,  GPO,  1919).  As  in  the  ease  of  the  publication  by 
Mixter  and  Emmons,  the  official  character  of  the  volume  is  open 
to  question.  The  opinions  expressed  by  the  author  (the  volume 
was  actually  compiled  by  others)  are  not  to  be  accepted  as  official 
declarations  of  policy  even  if  the  statistics  on  production  are  taken 
at  face  value.  B.  Crowell  and  It.  F.  Wilson,  The  Armies  of  In¬ 
dustry  (New  Haven,  Yale  University  Press,  1921),  is  little  more 
than  a  rewrite  of  the  volume  of  1919. 

After  the  war  the  Historical  Section  of  the  Army  War  College 
prepared  a  study,  The  Signal  Corps  and  Air  Service  (Washington, 
GPO,  1922),  which  appeared  over  the  signature  of  the  Chief  of 
Staff  as  an  approved  monograph  (No.  16  in  the  series  at  the  Army 
War  College)  for  use  .by  officers  of  the  army  at  large.  The  publica¬ 
tion  is  of  interest  only  as  one  to  avoid.  It  is  uncritical,  badly  or¬ 
ganized,  poorly  written,  difficult  to  use.  As  a  monograph  this  work 
might  properly  be  classified  under  secondary  publications,  but 
since  its  use  is  not  recommended,  it  may  not  be  out  of  place  to  men¬ 
tion  it  here  with  the  source  materials  of  the  War  Department. 

For  an  indication  of  air  doctrine  taught  after  World  War  I  as 
distinguished  from  the  doctrine  declared  as  official,  Capt.  E.  L. 
Naiden’s  Air  Service  (Fort  Leavenworth,  Kans.,  The  General 
Service  Schools  Press,  1920),  a  textbook  of  the  Command  and 
General  Staff  School,  is  probably  the  most  reliable  single  index 
available.  Subsequent  texts  of  staff  schools  show  little  or  no  devia¬ 
tion  in  doctrine  for  a  number  of  years.  Both  Corps  and  Army  Air 
Service  (Fort  Leavenworth,  Kans.,  The  General  Service  Schools 
Press.  1922)  and  Tactics  and  Technique  of  the  Separate  Branches 
(Fort  Leavenworth,  Ivans.,  The  General  Service  Schools  Press, 
1924)  repeat  the  tenets  of  the  earlier  text.  The  most  noteworthy 
fact  about  postwar  military  publications  on  doctrine  is  the  almost 
complete  lack  of  interest  in  the  subject  on  the  part  of  the  Air 
Service.  Not  until  the  thirties  did  texts  begin  to  appear  bearing 
the  imprint  of  the  air  arm. 
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Congressional  Publications 

Congressional  publications  provided  a  wealth  of  source  material 
for  the  preparation  of  this  study.  Some  of  the  more  important  are 
discussed  in  chronological  order  below.  One  might  well  question  the 
propriety  of  using  transcripts  of  Congressional  hearings  indis¬ 
criminately  as  a  source  of  facts.  That  witnesses  before  Congres¬ 
sional  committees  frequently  testify  under  oath  does  not,  of  course, 
alter  the  circumstance  that  testimony  given  months  or  even  years 
after  the  events  discussed  is  dubious,  at  best,  regarding  detail. 
Similarly,  the  Congressional  imprint  should  not  blind  one  to  the 
character  of  the  motives  of  witnesses.  Hut  despite  special  pleading 
and  lapse  of  memory.  Congressional  hearings,  especially  those  in 
connection  with  the  War  Department,  have  a  high  value  as  source 
materials.  Officers  frequently  appear  with  true  copies  of  reports 
and  correspondence  from  official  files  which  are  reprinted  in  full. 
Judiciously  used,  these  hearings  can  provide  much  in  the  way  of 
sources.  Congressional  reports  containing  the  findings  or  con¬ 
clusions  of  such  hearings  are,  of  course,  quite  another  matter. 

O ne  of  the  earliest  Congressional  publications  on  aviation,  Aero¬ 
nautics  in  the  Army,  Hearings  before  the  House  Military  Affairs 
Committee  on  IIR  5304,  63  Cong.  1  Sess.,  12  Aug.  1913,  demon¬ 
strates  one  of  the  points  mentioned  above.  While  the  testimony  of 
various  witnesses  reflects  opinions,  guesses,  and  bad  memory,  the 
published  hearings  include  statistical  data  on  the  existing  organi¬ 
zation  of  the  Signal  Corps  as  submitted  in  a  report  of  the  Chief 
Signal  Officer. 

Aircraft  Production,  Hearings  before  a  subcommittee  of  the 
Senate  Military  Affairs  Committee,  63  Cong.  2  Sess.,  June  to  Aug. 
1918,  Vols.  1  and  2,  offers  a  wealth  of  material  concerning  the 
evolution  of  policies  on  the  development  of  air  materiel  during  the 
war.  The  final  conclusions  of  these  committee  hearings,  printed  as 
Aircraft  Production  in  the  United  States,  Senate  Report  No.  555, 
63  Cong.  2  Se>s.,  22  Aug.  1918,  are  of  less  value  than  the  hearings 
theni'clves.  The  report  not  only  is  poorly  organized  but  also  fails 
to  isolate  and  assess  the  critical  difficulties  of  aircraft  production 
during  wartime.  The  Senate  report  is  markedly  inferior  to  that 
prepared  by  Hu  ghes  (see  below),  although  it  covers  essentially 
the  same  area  of  interest. 

The  so-called  Hughes  Report  was  prepared  at  the  President’s 
request  by  the  Department  of  Justice.  The  original  report  took 
the  form  of  a  letter  from  Charles  Evans  Hughes  to  the  Attorney 
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General,  25  October  1918.  The  text  of  this  letter  was  widely  re¬ 
printed  at  the  time.  Although  the  text  appearing  in  the  periodical, 
Automotive  Industries,  the  Automobile,  39,  No.  180  (31  Oct. 
1918),  745  ff.,  has  been  used  for  convenience  in  preparing  this 
study,  the  report  may  also  be  found  in  the  Congressional  Record, 
57,  No.  26  (3  Jan.  1919),  1032-62.  Even  if  one  disregards  the 
conclusions  of  the  report,  the  facts  recited  in  this  document  were 
of  particular  value  in  supplementing  extant  archival  source  ma¬ 
terials.  Many  of  the  records  quoted  are  no  longer  available.  No 
single  document  of  the  period  gives  such  a  comprehensive  picture 
of  the  difficulties  of  production  during  World  War  I. 

The  hearings  of  the  Graham  Committee  of  World  War  I,  which 
may  be  likened  to  the  Truman  Committee  of  World  War  II,  con¬ 
tain  two  volumes  devoted  exclusively  to  aviation.  This  Congres¬ 
sional  publication  is  entitled  War  Expenditures,  Hearings,  Select 
Committee  on  Expenditures  in  the  War  Department,  House  of 
Representatives,  66  Cong.  1  Sess.,  Subcommittee  No.  1,  Aviation, 
Serial  2,  Pts.  1-10,  Vol.  1,  and  Ets.  20-44,  Vol.  2,  1919.  There  is 
a  separate  index  volume.  Although  large  portions  of  these  hear¬ 
ings  are  concerned  with  fiscal  irregularities,  the  printed  testimony 
of  numerous  officials  contributes  substantially  to  an  understanding 
of  the  process  of  evolving  doctrine  during  the  war.  Valuable  as 
the  hearings  are,  there  is  some  justice  to  the  minority  report  re¬ 
garding  the  committee’s  conclusions  published  2  March  1921. 
These  findings,  the  minority  declared,  were  “biased,  erroneous  and 
totally  misleading”  as  well  as  “entirely  useless  for  historical  pur¬ 
poses.”  This  judgment,  of  course,  applies  primarily  to  the  com¬ 
mittee’s  attempts  at  party  recriminations  and  does  not  seriously 
affect  the  value  of  much  of  the  oral  testimony  and  documentary 
inclusions  presented  by  officers  of  the  air  arm. 

Of  a  somewhat  less  dubious  character  as  sources  are  the  Congres¬ 
sional  papers  published  for  the  express  purpose  of  presenting  an 
official  record  of  status  or  achievement.  In  this  category,  a  most 
useful  compilation  is  Report  on  Aircraft  Surveys,  House  Docu¬ 
ment  No.  621,  66  Cong.  2  Sess.,  19  Jan.  1920.  This  publication 
includes  tabulations  of  all  contracts  for  aircraft  and  engines  be¬ 
tween  6  April  1917  and  1  November  1919,  showing  numbers 
ordered,  numbers  delivered,  and  money  expended.  No  publication 
of  the  War  Department  presents  such  a  complete  resume. 

After  World  War  I  there  were  numerous  hearings  and  investiga¬ 
tions,  Congressional  and  otherwise,  regarding  the  air  arm,  but 
despite  their  number  and  frequency  few  add  anything  of  signifi- 
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can ce  to  the  field  of  this  particular  study.  Pioneer  Aviators,  Hear¬ 
ings  before  the  House  Committee  on  Military  Affairs  on  HR  11273, 
70  Conti-  1  Sess.,  3  April  1928,  presents  a  useful  bibliography 
(m  o  section  on  bibliography,  above)  and  some  charts  and  tables 
of  information  not  found  elsewhere  in  one  codified  form.  The  brief 
historical  resume  of  the  air  arm  appearing  in  this  publication 
must,  however,  be  used  with  caution,  if  at  all.  This  historical  sketch 
is  filled  with  typographical  errors  as  well  as  downright  misrepre¬ 
sentations  of  fact  and  is  worth  reading  only  as  a  brief  orientation 
in  the  general  pattern  of  military  aviation  in  the  United  States. 

Miscellaneous  Official  Publications 

Outside  of  documents  from  the  War  Department  and  from 
Congress,  there  are  few  official  publications  bearing  directly  upon 
the  focus  of  interest  in  this  stud}’.  The  annual  reports  of  the 
National  Advisory  Committee  for  Aeronautics  (Washington, 
CJPO,  1916  to  date)  are  a  notable  exception.  The  reports  for  the 
years  1915-20  are  of  particular  interest. 

Foreign  Official  Publications 

No  resume  of  official  publications  would  be  complete  without 
reference  to  the  outstanding  British  publication  on  military  avia¬ 
tion  in  World  War  I.  Because  of  his  untimely  death,  Sir  Walter 
A.  Raleigh  (The  War  in  the  Air  [Oxford,  Clarendon  Press,  1922]) 
wrote  only  the  first  volume  of  a  projected  series.  However,  H.  A. 
Jones  (The  B'ar  in  the  Air  [5  vols.  2-6  and  an  appendix  volume; 
Oxford,  Clarendon  Press,  1928-37])  completed  the  scries  as 
planned  by  Raleigh.  Although  not  actually  a  part  of  the  British 
official  history  of  the  war,  the  series  was  written  at  the  direction  of 
the  Committee  of  Imperial  Defense  and  based  on  official  documents. 
This  study  presents  a  history  of  the  RAF  and  its  predecessor 
agencies  during  World  War  I  and  was  written  from  records  of  the 
Air  Ministry  collected  by  the  Air  Historical  Section.  The  volumes 
represent  a  monumental  compilation  of  information  on  the  air 
war.  Emphasis  is  on  operations.  Both  administration  and  develop¬ 
ment  of  materiel  are  neglected  by  Raleigh  who  tends  to  dwell  on 
personalities  and  to  underplay  if  not  to  whitewash  some  of  the 
organizational  difficulties  encountered  in  forming  the  Air  Ministry. 
Jones  makes  some  amends  for  these  deficiencies  in  the  subsequent 
volumes.  Nevertheless,  the  whole  question  of  production,  research, 
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changes  in  design,  and  the  problem  of  maintaining  superiority  of 
performanee  is  compressed  into  one  or  two  chapters,  very  few  pages 
more  than  are  devoted  to  the  trivial  aerial  operations  in  South 
Africa.  Despite  this  obvious  lack  of  proportion,  these  volumes  are 
an  invaluable  source  in  any  study  of  the  air  weapon.  Kven  if  one 
questions  the  validity  of  the  authors’  conclusions,  the  series  is  still 
extremely  valuable  for  the  numerous  appendices  in  each  volume 
and  the  separate  appendix  volume  reprinting  critical  documents 
on  policy,  tabulations  on  production,  and  the  like. 

Perhaps  the  most  valuable  contribution  of  the  Raleigh- Jones 
volumes  lies  in  the  documents  reprinted  at  length  to  show  the  evolu¬ 
tion  of  British  concepts  of  doctrine  on  air  power.  The  importance 
of  these  documents  is  enhanced  by  the  want  of  counterparts  in  the 
United  States  where  the  problem  of  air  doctrine  was  never  given 
the  same  degree  of  speculative  interest  it  received  in  Great  Britain. 
The  absence  of  any  study  in  the  United  States  comparable  to  the 
Raleigh- Jones  volumes  testifies  to  this  lack  of  interest.  French 
studies  on  the  air  arm  tend  to  concentrate  on  operations  rather 
than  upon  the  administration  and  development  of  materiel  with¬ 
out  exploring  the  obvious  relationship  of  the  two.  An  interesting 
problem  left  unsolved  is  the  transfer  of  leadership  in  the  concept 
of  strategic  bombardment  from  the  French  in  191 T  to  the  British 
in  1918.  Official  German  studies  on  the  air  weapon  were  necessarily 
impaired  by  postwar  restrictions  on  the  air  arm.  Such  few  pub¬ 
lications  as  are  available  appear  to  emphasize  operations  rather 
than  administration.  One  of  the  more  surprising  revelations  turned 
up  while  preparing  this  study  was  the  almost  complete  failure  of 
military  officials  in  the  United  States  to  make  use  of  foreign  source 
materials  in  writing  on  aerial  warfare.  Studies  on  aviation  under¬ 
taken  by  students  at  the  War  College  during  the  twenties  appeared 
ti>  ignore  foreign  publications  and  reports  from  attaches,  relying 
instead  upon  dubious  sources,  in  at  least  one  instance  the  Literary 
Diycst. 


Skcondar y  Publications 

In  the  general  category  of  secondary  literature,  as  in  the  matter 
of  bibliographies  mentioned  above  in  Section  I,  two  rather  dif¬ 
ferent  types  of  works  were  of  use — those  dealing  with  the  problem 
of  weapons  in  general  and  those  dealing  specifically  with  the  aerial 
weapon.  Some  of  the  more  provocative  studies  falling  within  the 
first  of  these  two  groups  are  discussed  here: 


fee. 
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Brig.  Gen.  C.  D.  Bakcr-Carr,  From  Chauffeur  to  Brigadier 
(London,  E.  Bonn,  1930),  is  the  memoir  of  an  officer  who  played 
a  leading  role  in  popularizing  the  machine  gun  in  the  British  army. 
Although  the  volume  is  primarily  concerned  with  the  machine  gun, 
Baker-Cai  r’s  remarks  on  the  process  of  ‘‘selling”  the  new  weapon 
to  higher  authority  have  a  general  application.  Major  General 
E.  D.  Swinton’s  Eyewitness  (London,  llodder  and  Stoughton, 
1932)  treats  the  same  problem  in  the  case  of  the  tank.  Admird 
Sir  Percy  Scott,  Fifty  Years  in  the  lloyal  Nary  (New  York, 
Geo.  H.  Doran,  1919),  has  many  vitriolic  pages  dealing  with 
this  problem  from  the  point  of  view  of  the  navy.  The  thesis  of 
Scott’s  work,  the  need  for  method  in  the  development  of  weapons, 
is  clearly  stated  in  a  brief  introduction.  This  volume  was  suggested 
to  the  author  by  James  Phinncy  Baxter  III,  president  of  Williams 
College,  who  has  built  a  reputation  on  The  Introduction  of  the 
Ironclad  Warship  (Cambridge,  Harvard  Cnivcrsity  Press,  1933). 
This  hook  represents  a  staggering  amount  of  research  iu  French 
and  British  as  well  as  native  source  materials  hut  is  strangely  silent 
as  to  the  administrative  mechanisms  behind  the  process  of  develop¬ 
ment.  President  Baxter's  more  recent  book,  Scientists  against 
'Time  (Boston,  Little,  Brown,  194(1),  dealing  with  research  on 
weapons  in  World  War  II,  is  far  more  appreciative  of  the  all- 
important  problem  of  administration.  A  whole  chapter  is  devoted 
to  the  question  of  the  relationship  of  strategy,  or  doctrine,  and 
weapons.  An  American  equivalent  to  Sir  Percy  Scott's  book  may 
be  found  in  E.  E.  Morison,  Admiral  Sims  and  the  Modern  Ameri¬ 
can  Nary  (Boston,  Houghton  Mifflin,  1942). 

One  of  the  most  prolific  students  of  the  problem  of  weapons  is 
the  British  officer,  Maj.  Gen.  J.  F.  C.  Fuller,  whose  writings  are 
almost  never  absent  from  the  pages  of  contemporary  militarv 
journals.  Ilis  Armament  and  History  (New  York,  Scribner'-, 
1945),  a  study  of  the  influence  of  armament  on  history,  is  but 
the  most  recent  of  a  long  series  of  studies  appearing  with  ah, in  i 
perennial  frequency  since  World  War  I.  Although  Fuller  sutler . 
from  rushing  into  print  and,  as  a  consequence,  frequentlv  chan; 
his  opinions,  his  works  are  nevertheless  rewarding  to  tin'  s|nd.  r  t 
of  armament.  Even  such  lesser-known  titles  as  The  Reformat  m 
of  B  ar  (New  5  oik,  E.  P.  Dutton,  1923)  and  The  Foundation -• 
of  the  Science  of  War  (London,  Hutchinson,  192(5)  cnnlnni’.' 
provoking  analyses  of  the  role  of  weapons  'n  warfare  ,u  1 
influence  of  technology  on  doctrine. 

B.  II.  Liddell  Hart,  another  British  autin  >r  1  •  nvn  for  his  j 
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lar  writings  on  the  military  art  in  general,  has  contributed  to 
the  few  available  studies  on  weapons  and  doctrine.  Liddell  Hart, 
The  British  Way  in  Warfare  (London,  Faber  and  Faber,  1933), 
despite  its  misleading  title,  contains  a  series  of  essays  on  the  impact 
of  technology  upon  military  policy.  Lewis  Mumford,  author  of 
Technics  and  Civilization  (New  York,  Harcourt,  Brace,  1 9b  1 ) ,  ns 
a  nonmilitary  student  of  technology  and  society  discerns  the  in¬ 
fluence  of  weapons  on  warfare  and  industrial  economy  even  more 
fully  than  most  military  writers.  Mumford’s  familiarity  with  Kuro- 
pean  studies  on  the  technology  of  war  makes  his  analysis  of  par¬ 
ticular  significance  since  most  studies  of  weapons  and  doctrine  have 
tended  to  linger  within  national  borders.  Tom  Wintringham,  The 
Story  of  Weapons  and  Tactics  from  Troy  to  Stalingrad  (Boston, 
Houghton  Mifflin,  1913),  which  presents  a  survey  of  the  relation¬ 
ship  of  weapons  and  doctrine  in  a  popular  vein,  is  useful  for  orien¬ 
tation  despite  its  cursory  treatment  of  the  subject.  A  rare  and 
unusually  thoughtful  volume  on  the  relationship  of  weapons,  poli¬ 
tics,  and  industry  is  Sir  J.  Emerson  Tennent’s  The  Story  of  the 
Guvs  (London,  Longmans,  Green,  1861). 

Will  lout  actually  analyzing  the  cause  of  the  difficulty,  F.  A. 
Shannon  {The  Organization  and  Administration  of  the  Union 
Army;  1861-1865  [Cleveland,  Arthur  H.  Clark,  1938] )  manages 
to  give  a  vivid  picture  of  the  results  obtained  from  inadequate 
organization  for  developing  weapons.  Volume  1  contains  a  chap¬ 
ter,  “The  Problem  of  Munitions,”  which  is  more  valuable  for  the 
questions  it  raises  than  for  the  explanations  it  offers.  For  all  its 
obvious  deficiencies,  this  volume  represents  a  useful  case  history 
illustrating  the  fundamentals  of  the  relation  between  weapons 
and  doctrine. 

From  the  paucity  of  titles  listed  and  the  limited  character  of  the 
contents  discussed,  it  must  be  readily  evident  that  the  litoral u re 
on  the  kinship  of  weapons  and  doctrine  is  extremely  sea  ntv.  While 
this  may  not  be  particularly  unexpected,  the  poverty  of  com¬ 
mentary  on  the  aerial  weapon  in  World  War  I  is  really  surprising. 

Several  studies  were  particularly  useful  in  exploring  foreign 
experience  with  the  aerial  weapon.  G.  P.  Neumann  (one  time  major 
in  the  German  air  force),  The  German  Air  Force  in  the  Great 
War,  tr.  J.  K.  Gordon  from  1930  Berlin  ed.  (London,  Hoddcr  and 
Stoughton,  1931), conta  ins  some  interesting  observations  on  doc¬ 
trine.  Somewhat  narrower  in  scope  is  A.  P.  Voisin  (onetime  general 
in  the  French  air  force),  La  Doctrine  dc  Variation  franfaise  de 
combat  an  cours  dcla  guerre  1915-1918  (Paris,  Berger-Levrault, 
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This  volume  is  a  splendid  example  of  classical  French  ex¬ 
position.  It  is  an  analytical  study  which  attempts  to  derive  princi¬ 
ples  and  doctrine  from  the  lessons  of  experience.  Although  he  is 
primarily  concerned  with  the  function  of  army-cooperation,  by 
logical  extension  on  experience,  the  author  emphasizes  the  im¬ 
portance  of  strategic  bombardment,  “the  dreaded  instrument  of 
the  future."  F.  W.  Lanchester,  Aircraft  in  Warfare  (New  York, 
1).  Appleton.  1917),  illustrates  the  extensive  consideration  given 
to  the  question  of  doctrine  in  Britain;  a  preface  by  Maj.  (Jen. 
Sir  David  Henderson  is  especially  provocative.  John  It.  Cuneo 
has  completed  but  two  volumes  of  an  extended  study,  Winged 
Mars,  dealing  with  the  employment  of  aircraft  in  warfare.  The 
two  volumes  already  available,  The  German  Air  Weapon;  1870- 
101’,  and  The  Air  Weapon;  1911,-1916  (Harrisburg,  Military 
Sen  ice  Publishing  Co.,  1912-17) ,  bring  the  account  down  through 
191(i.  These  volumes  deal  with  the  military  air  arm  in  France, 
Britain,  and  Germany. 

No  bibliography  of  studies  on  air  doctrine  would  be  complete, 
of  course,  without  at  least  passing  reference  to  the  work  of  the 
Italian  theorist  on  air  power,  Gen.  Giulio  Douhet,  The  Command 
of  the  Air  (New  York,  Coward-McCann,  1912).  The  influence  of 
Douhet  on  concepts  of  doctrine  held  by  officers  in  the  Air  Service 
during  the  twenties  was  probably  more  extensive  than  is  generally 
recognized.  This  impact,  however,  came  largely  in  the  period 
directly  following  the  area  of  interest  of  this  study.  Like  most 
students  of  air  power,  Douhet  neglects  the  problems  of  adminis¬ 
tration  behind  materiel  and  is  even  curiously  indifferent  to  the 
importance  of  superiority  of  design. 

Secondary  literature  in  the  United  States  on  the  administration 
of  developing  air  weapons  during  World  War  I  is  confined  to  a 
mere  handful  of  titles.  The  best  account  of  air  materiel  in  the  war 
is  contained  in  Arthur  Sweetser,  The  American  Air  Service  (New 
York,  I).  Api  deton,  1919).  Although  not  formally  documented, 
this  book  v  as  compiled  by  an  officer  of  the  Air  Service  with  access 
to  official  records.  Written  too  soon  after  the  war  to  have  much 
perspective,  it  nevertheless  presents  an  extremely  useful  resume 
of  the  problems  encountered  in  development  and  production.  The 
author  is  apologetic  and  defensive  regarding  some  of  the  more 
controversial  failures  of  the  air  arm.  Sweetser’s  volume,  though  it 
is  useful  in  the  absence  of  a  better  one,  can  by  no  stretch  of  the 
imagination  he  called  critical  or  analytical.  T.  M.  Knappcn,  Wings 
of  War  (New  York,  G.  P.  Putnam’s  Sons,  1920),  describes  itself 
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us  an  account  of  aircraft  invention,  engineering,  development,  and 
production  during  the  war.  As  this  book  was  not  based  on  records 
other  than  those  generally  available  to  the  public,  it  has  little  to 
offer  save  a  number  of  errors  of  fact  and  many  oversimplifications. 
Of  t  he  too  few  volumes  available  in  this  field,  this  is  one  to  avoid. 

The  only  analytical  study  of  administration  in  the  AEF  is 
II.  A.  Toulmin  Jr.,  Air  Serincc,  American  Expeditionary  Force, 
191$  f  New  York,D.  Van  Nostrand,  1927),  which  sets  out  to  prove, 
implicitly,  that  the  Air  Service,  AEF,  was  utterly  disorganized 
until  the  Coordination  Staff,  of  which  the  author  was  a  leading 
member,  put  matters  right.  Although  the  author  reaches  no  very 
impressive  conclusions  and  despite  the  fact  that  documentation  is 
limited  to  internal  evidence,  this  study  presents  an  unusual  picture 
of  the  problems  encountered  in  evolving  a  staff.  The  analysis  is  the 
more  interesting  in  that  it  comes  from  outside  the  professional  air 
arm. 

A  useful  supplement  to  Toulmin’s  study  is  to  be  found  in  E.  S. 
Gorrell,  The  Measure  of  America's  World  War  Aeronautical  Ef¬ 
fort  (Northfield,  Vt.,  Norwich  University,  1940),  which  was  origi¬ 
nally  delivered  us  Cabot  Lecture  No.  6  at  Norwich  University  and 
subsequently  published  in  book  form.  The  statistical  tables  and 
tabular  presentations  included  are  based  on  the  materials  of  the 
typescript  history  of  the  Air  Service  (in  the  National  Archives) 
which  Gorrell  edited  20  years  earlier.  Judged  for  its  statistical 
data,  this  volume  might  well  have  been  cited  as  a  primary  source. 
However,  the  conclusions  and  random  comments  of  the  text  are  un¬ 
questionably  hindsight  and  revised  opinions.  Cabot  Lecture  No.  7 
in  the  Norwich  Uniersitv  series,  C.  G.  Grey,  History  of  Combat 
Airplanes  (Northfield,  Vt.,  Norwich  University,  1941),  offers  a 
good  brief  study  of  the  outstanding  types  of  aircraft  in  the 
war.  The  same  author’s  A  History  of  the  Air  Ministry  (London, 
G.  Allen  and  Unwin,  1940)  is  more  significant.  This  volume  is  a 
chatty,  journalistic  study,  undocumented  but  based  on  a  life¬ 
time  of  personal  experience  and  wide  association  in  aeronautical 
circles.  As  editor  of  an  influential  British  periodical  on  aviation, 
the  author  participated  actively  in  the  events  he  discusses.  Person¬ 
alities  are  emphasized  unduly. 

For  ready  comparisons  between  the  air  arms  of  the  United  States 
and  the  United  Kingdom,  H.  A.  St.  G.  Saunders,  Per  Ardna;  The 
Rise  of  British  Air  Poicer,  1911-1939  (London,  Oxford  Uni¬ 
versity  Press,  1945),  is  a  good  brief  survey  although  little  more 
than  a  not  too  capable  condensation  of  the  Raleigh-Jones  volumes. 
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This  hook  contains  rather  shocking  errors  regarding  technical  de¬ 
tails  and  emphasizes  tactical  encounters  and  personal  narratives 
at  the  expense  of  critical  analyses  of  some  of  the  broader  questions 
of  air  power.  J.  M.  Spaight,  The  Hajuiniiujs  of  Onjauizcil  Air 
Power  (Loudon,  Longmans,  Green,  1927),  offers  the  only  availa¬ 
ble  comparison  of  the  administrative  systems  in  the  air  arms  of 
Germany,  France,  the  Fnited  Kingdom,  and  the  Fnited  States.  It 
is  based  almost  entirely  on  newspaper  accounts  and  secondary 
works. 

Surprising  as  it  may  be,  there  is  actually  no  official  published 
history  of  the  Air  Service,  AKF,  save  the  totally  inadequate  12K- 
page  study  by  the  Historical  Section  of  the  W  nr  College  mentioned 
above  in  the  section  on  source  materials  in  the  War  Depart¬ 
ment.  Almost  equally  surprising  is  the  absence  of  any  really  sig¬ 
nificant  memoirs  or  biographies  of  important  officials  directly  con¬ 
cerned  with  the  air  arm.  There  is,  to  be  sure,  a  large  number  of 
memoirs  of  prominent  leaders,  political  and  military,  of  the  period, 
but  these  devote  a  relatively  small  number  of  pages  to  aviation. 
One  of  the  few  biographies  dealing  with  a  prominent  figure  in  avia¬ 
tion  is  II.  G.  I’earson,  A  Businessman  in  Uniform  (New  York, 
Duffield,  1923),  a  laudatory  str  ly  of  R.  C.  Rolling.  Frederick 
Palmer,  Newton  I).  Baker:  America  at  War  (2  vols. ;  New  York, 
Dodd,  Mead,  1991),  is  perhaps  as  useful  as  any  biography  of  the 
period,  but  even  though  the  author  had  access  to  Baker’s  personal 
files  as  well  as  to  the  cables  of  the  War  Department  and  other 
excellent  sources,  he  contributes  little  not  already  presented  by 
Swectser.  David  Lloyd  George’s  War  Memoirs  (6  vols.;  Boston, 
Little,  Brown,  1933-137),  make  for  spirited  reading  but  confirm 
one’s  distrust  of  retrospective  views  by  elderly  officials.  General 
J.  J.  Pershing,  My  Experiences  in  the  World  War  (2  vols.;  New 
York,  Frederick  A.  Stokes,  1931),  is  typical  of  the  memoir  school 
of  writing.  Reminiscent  in  character,  chronological  in  organiza¬ 
tion,  and  undocumented,  Pershing’s  volumes  are  of  far  less  value 
to  the  student  of  military  problems  than  they  might  have  been  had 
they  analyzed  functionally  and  critically  some  of  the  larger  prob¬ 
lems  of  command  during  the  war.  General  Peyton  C.  March,  The 
Nation  at  War  (New  York,  Doublcday,  Doran,  1932),  appeared 
as  something  of  a  rebuttal  to  Pershing’s  work.  One  chapter  is  de¬ 
voted  to  the  Air  Service.  Since  the  whole  volume  is  primarily  con¬ 
cerned  with  special  pleading  for  March  vs.  Pershing,  it  contributes 
little  save  to  demonstrate  the  unreliability  of  memory.  Some  of 
March’s  contentions  appear  to  be  in  flat  contradiction  of  the  evi- 
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dcncc  available  in  the  files  of  the  War  Department.  His  own  post¬ 
war  volume  scarcely  does  credit  to  his  wartime  career. 

Even  more  disappointing  than  March's  or  Pershing’s  volumes  is 
the  work  of  Maj.  Gen.  M.  M.  Patrick,  The  United  States  in  the 
.fir  (Garden  City,  X.Y.,  Doubledav,  Doran,  1928).  From  a  war¬ 
time  Chief  of  the  Air  Service,  AEE,  one  might  well  expect  some¬ 
thing  more  than  70  pages  of  recollections  concerning  the  AEF,  in 
which  the  author  makes  no  effort  to  analyze  the  fundamental  prob¬ 
lems  of  the  air  arm  in  operation.  Patrick  dwells  at  length  on  per¬ 
sonalities  and  attempts  no  critical  evaluation  of  the  air  arm  at 
war. 

Biographies  of  the  majority  of  wartime  leaders  such  ns  Marshal 
F.  Foeli,  The  Memoirs  of  Marshal  Toeh,  tr.  Col.  I.  B.  Mott 
(Garden  City,  N.Y.,  Doubleday,  Doran,  1931),  proved  of  value 
only  insofar  as  they  mirrored  an  almost  complete  absence  of  in¬ 
terest  in  aviation.  Many  important  biographies  of  leaders  such  as 
Maj.  Gen.  Sir  II.  M.  Trenchard  are  yet  to  be  written.  Among  the 
memoirs  of  the  lesser  figures,  perhaps  none  is  more  interesting 
than  A.  II.  (i.  l'okker  and  II.  Gould,  Flging  Dutchman  (New 
York,  Henry  Holt,  1991),  with  its  significant  account  of  the  de¬ 
velopment  of  the  synchronizing  gear. 


Prnmnic.u  L  i  t  i:  n  a  t  v  n  e 

There  is  a  remarkable  disparity  between  the  wealth  of  popular 
periodical  literature  on  aviation  in  World  War  I  and  the  dearth 
of  such  materials  bearing  on  the  problem  of  weapons.  Articles  on 
air  weapons  in  the  journals  on  aviation  of  the  period  under  dis¬ 
cussion  are  primarily  concerned  with  the  tactical  aspects  of  op¬ 
erations  on  the  one  hand  and  the  technical  aspects  of  aircraft  on 
tlie  ot!  ier.  Few  it  any  treat  the  administrative  problems  of  develop¬ 
ing  weapons.  For  orientation  in  the  field,  however,  especially  for 
items  of  interest  regarding  individual  officers  and  officials  who 
played  important  roles  in  wartime  aviation,  the  periodical  litera¬ 
ture  is  worth  consulting.  The  British  journals.  Aeroplane,  Flight, 
Fining,  and  Aeronautics,  as  well  as  the  French  L'Acronantique 
are  useful  in  addition  to  such  publications  in  the  United  States 
as  Aviation,  Aerial  Age  Weekly,  Air  Sendee  Journal,  V.  S.  Air 
Sendee,  Aircraft  Journal,  and  Air  Forcer,  to  name  only  the  more 
outstanding  publications.  The  Journal  of  the  Franklin  Institute 
has  carried  a  number  of  items  of  subsidiary  interest  to  this  studv. 
Present-day  periodicals,  for  the  most  part,  have  little  to  offer.  But 
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E.  S.  Gorrcll,  “What,  No  Airplanes?”  Journal  of  Air  Law  and 
Commerce  (Jan.  1941),  is  an  important  exception.  Since  he  wrote 
as  a  retired  colonel  with  a  perspective  of  20-odd  years,  Gorrell’s 
conclusions  may  be  suspect,  but  the  factual  data  which  he  presents 
appear  to  be  taken  directly  from  the  typescript  of  the  History 
of  the  Air  Service,  AEF,  in  the  National  Archives. 

Anv  attempt  to  catalogue  the  periodical  literature  of  value  in 
orienting  the  reader  in  the  area  of  interest  surrounding  this  study 
should  not  overlook  the  contribution  of  the  recurrent  NACA 
publication,  Bibliography  of  Aeronautics,  which  has  an  extensive 
subject-author  index  in  the  field  of  aviation  (see  especially  the 
titles  listed  under  “military  aeronautics”).  In  general,  periodical 
literature  contributed  little  to  this  study. 

15 v  way  of  summary,  it  would  appear  to  be  a  reasonable  evalua¬ 
tion  to  state  that  this  study  has  been  based  ahnost  entirely  upon 
official  records.  The  major  portion  of  these  records  was  either 
archival  materials  or  publications  of  the  War  Department.  The 
almost  complete  lack  of  secondary  literature  on  the  subject  is 
perhaps  the  best  index  of  the  degree  to  which  the  question  of  the 
relationships  of  technological  advance,  military  doctrine,  and  the 
development  of  weapons  has  been  neglected  by  military  officials. 
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Acceptance  trials,  see  Service  tests 
Acceptances  of  aircraft,  1*2 
Accessory  equipment,  128 
Administrative  organization,  8,  15; 

British  precedents,  8U;  British  re¬ 
search,  30;  criticized  by  British,  97 ; 
for  decision  making,  39,  08,  79,  119, 
120,  112;  for  decisions  on  design,  70, 
130,  153;  for  doctrine,  19,  33,  133, 
109,  176  (nee  also  General  Staff) ;  for 
information,  21,  78,  80,  82,  81,  120, 
112;  for  innovations,  10,  29  (see  also 
Weapons,  procedures  for  develop¬ 
ment  of);  for  liaison,  88,  91-101,  151, 
150  (see  also  Administrative  organi¬ 
zation  for  information);  Ordnance 
Board,  20;  for  procurement,  31;  for 
production,  105,  119,  121,  155;  for  re¬ 
search,  103,  105-10,  155;  Signal 

Corps  before  1911,  28;  survey  of,  05 
Admiralty,  British,  see  British  Ad¬ 
miralty 

A  I',  1  organization,  18;  program,  18; 
ignores  strategic  aviation,  18;  Board 
on  aircraft,  87;  relations  with  BAP, 
87;  cancels  SPAD  production,  120; 
programs,  130;  doctrine,  139;  favors 
strategic  aviation,  110;  First  Army, 
158;  Second  Army,  158;  final  report, 
100;  see  also  Chief,  Air  Service, 
AEF 

Aerial  torpedo,  171  n.  42 
Aerial  weapon,  see  Air  power 
Aerodynamics,  60 

Aeronautical  design,  119;  sec  also  De¬ 
sign 

Aeronautical  engineers,  103 
Arroplane,  see  Aircraft,  and  individual 
types  by  name 


Agreement,  DMA-BAP,  78;  see  also 
Rothermere-Foulois 

Air  Board,  British,  see  British  Air 
Board 

Aircraft,  12;  tactical,  28;  commercial, 
28;  experimental,  65;  British,  see 
British  aircraft;  French,  see  SPAD; 
Italian,  see  Caproni;  long-range,  see 
Xight-bombcr ;  see  also  Air  power; 
Development;  Doctrine;  Engines;  In¬ 
dustry;  Manufacturers;  Production 
program;  Tactical  objectives;  Weap¬ 
ons,  mission  of 

Aircraft  Board,  formed,  68,  93 

Aircraft  suppliers,  see  BAP 

Aircraft  users,  see  DMA 

Aircraft  Production  Board,  67;  coordi¬ 
nates  Army-Navy  designs,  68,  108  n. 
11,  142-3 

Air  “force,"  see  also  Strategic  aviation; 
Strategic  bombing 

Airframe,  121 

Air-ground  relations,  see  Doctrine,  tac¬ 
tical 

Air  Ministry,  British,  see  British  Air 
Ministry 

Airplane  Engineering  Department,  76, 
77,  155  n.  13 

Airplane  Engineering  Division,  155  n. 
13 

Airplane  Experimental  Department, 
104 

Air  power,  early  appreciation,  29; 
doubted  in  U.S.,  31 ;  minimized  by 
General  Staff,  41;  influence  of  doc¬ 
trine,  50;  British,  54;  strategic,  110; 
status  of,  36;  U.S.  and  foreign  com¬ 
pared,  129,  131,  136,  149,  152  n.  7,  157, 
102  3;  see  also  Doctrine 
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Air  “service,”  173;  see  also  DH-4;  Ob¬ 
servation  aircraft 

Air  Service,  AF.F,  created,  46;  board 
appointed  to  study,  47 ;  composition 
unsettled,  48;  influence  of  French  and 
British  doctrine,  62;  shaped  by  acci¬ 
dents,  66;  Chief  of,  72;  Technical  Sec¬ 
tion,  83;  slow  to  see  need  for  informa¬ 
tion,  91;  headquarters  at  Tours,  94; 
strength  at  Armistice,  131;  aircraft 
program,  136;  composition,  141;  pro¬ 
gram,  145;  favors  quality  vs.  quantity, 
152;  limited  operation,  167;  ignores 
doctrine,  160;  program  based  on  pro¬ 
duction,  164;  headquarters  in  Paris, 
169 

Air  Service,  USA,  Director  of,  69; 
established  after  war,  149;  unified  in¬ 
ternally,  150;  fails  to  exploit  science, 
153;  doctrine,  167;  status,  169;  doc¬ 
trine  unsystematic,  168;  favors  strate¬ 
gic  aviation,  173;  see  also  Signal 
Corps 

Air  weapon,  see  Air  power 
Aldershot,  26 
Alexander,  Gen.  E.  P.,  9 
American  Expeditionary  Force,  see 
AEF 

Anaconda  Copper,  69 
d’Annunzio,  Capt.  Ugo,  143 
Appropriations,  28,  29,  32,  35,  45 
Archers,  see  Longbows 
Armament,  128,  129 
Armistice,  138,  139 
Army  Air  Forces,  157 
Army-cooperation  aircraft,  see  DH-4; 

Observation  aircraft 
Army,  on  JANTB,  73 
Army-Navy,  designs  coordinated,  67; 
see  also  JANTB;  Navy,  Secretary  of; 
War,  Secretary  of 

Army  Reorganization  Act,  see  Defense 
Act 

Army  War  College,  173  n.  48 
Arnold,  Col.  H.  H.,  74,  77 
Artillery,  21 

Artillery  fire-control  aircraft,  see  Ob¬ 
servation 

Assistant  Secretary  of  War,  see  War, 
Assistant  Secretary  of 
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Assize  of  Arms,  4 
Atom  bomb,  178 
Austria,  55 

Automotive  industry,  124 
Aviation  center,  see  North  Island 
Aviation  Division  of  War  Department, 
27 

Aviation  officer,  AEF,  46 
Aviation  Section,  35,  36,  45,  103,  124, 
150;  sanctioned  by  Congress,  30;  re¬ 
lation  to  Signal  Corps,  46;  over¬ 
worked,  66;  forms  Equipment  Di¬ 
vision,  67;  see  also  Air  Service;  Signal 
Corps 

Baker,  Newton  D.,  36,  87;  minimizes 
strategic  aviation,  170-1;  see  also 
War,  Secretary  of 
Baker-Carr,  Brig.  Gen.  C.  T.,  16 
Balfour  Mission,  83 
Balloons,  15,  26 
Bannockburn,  Battle  of,  5 
BAP,  production,  69;  decides  on  design, 
72;  relations  to  JANTB,  74-5;  favors 
stabilized  design,  75;  interest  in  pro¬ 
duction,  73;  Engineering  Section,  77; 
Information  and  Testing  Section,  78; 
relations  with  AEF,  87,  89;  ill-advised 
missions,  90;  liaison  with  Technical 
Section,  93;  creates  Technical  Infor¬ 
mation  Section,  96-9;  reforms  pro¬ 
posed,  100;  Airplane  Experimental 
Department,  105;  Production  Engi¬ 
neering  Department,  105;  Director  of 
Technical  Information,  115;  dis¬ 
solved,  117;  favors  DH-4,  129;  gets 
directive,  140;  weakness  of,  149; 
engineering  organization,  155;  BAP- 
DMA  agreement,  78,  88;  see  also 
BAP-DMA 

BAP-DMA,  agreement,  78,  88;  coequal, 
77;  cooperation,  79;  relations,  69-77, 
97 

Baxter,  James  Phinney,  22 

Bayonet,  17,  21 

Bell,  Alexander  Graham,  27 

Ben£t,  Brig.  Gen.  Stephen  Vincent,  21 

Bl£roit  experimental  aircraft,  123 

Bliss,  Maj.  Gen.  Tasker  H.,  42,  138,  146 

Boards,  see  Aircraft  Board;  Aircraft 
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Production  Board;  Control  Board; 
Hickman  Board;  JAN'TB;  Ordnance 
and  Fortification,  Board  of 
Boehm.  Rudolph,  30 
Rolling  Col.  K.  C.,  53,  62,  127,  135,  141, 
151 ;  favors  bombers,  57— S ;  reports  di¬ 
verse  opinions,  5S;  instructions  and 
credentials,  85;  favors  Caproni,  141 
Bulling  Mission,  54,  103,  118,  134,  136, 
111-2;  composition  and  credentials, 
53;  visits  Allies,  55;  submits  report, 
5 1>‘;  formulates  doctrine,  57-60 ;  haste 
of,  til ;  end  of,  63;  ad  hoc  role,  82;  ob¬ 
jectives,  8“ ;  assumptions,  104;  selects 
aircraft,  124 -5,  127,  143;  report  reit¬ 
erated,  166 

Bolling  Report,  56,  59-60,  63,  141 
Bomb-dropping  experiments,  see  Ex¬ 
periments 

Bombers,  49,  133-5,  138,  140,  142,  145; 
Italian.  57;  relation  to  fighter  and  ob¬ 
servation  aircraft,  5S;  U.S.  and  for¬ 
eign  strength,  163;  strategic  role,  166; 
neglected,  176;  short-range,  see  DH- 
4,  and  Observation  aircraft;  see  also 
Caproni ;  II  and  ley- Page 
BernliMght,  28 
Bow.  kc  l.ongbow 
Breechloaders,  6-9,  150 
Briwo,  Frank,  143  n.  26 
Bristol  aircraft,  60,  124-6 
Britain,  29,  3 ",  51 

British  administrative  organization  for 
doctrine,  81;  precedent  ignored,  80  n. 
24 

British  Admiralty,  17,  81 
British  Air  Board,  54,  57,  81,  151,  166 
British  Air  Ministry,  99,  138,  161 
Britidi  aircraft,  production,  30;  ste  also 
Bristol;  DIM;  DU-9;  Handley-Page 
British  Fifth  Army,  18 
British  GUO,  16 
British  C>  rue  ml  Staff,  151 
British  Imperial  General  Staff,  137 
BrTi-h  War  Cabinet,  81,  108  n.  14,  137 
BritM-  War  Office,  81;  tank,  17,  123 
!’  ’■'.'.its  52 
B  no  e,  R  bert,  5 

l'an  an  of  Aircraft  Production,  see 
BAP 


213 

Bureau  of  Standards,  115,  121 

Cables,  bottleneck,  84-5;  see  also  Ribot 
cable,  and  Bolling  Report 
Cambrai,  Battle  of,  17 
Cameron,  Secretary  of  War  Simon,  20 
Cannon,  in  aircraft,  30 
Caproni  bombers,  55,  144-5;  selected,  60, 
141;  delayed,  143 
Caproni  factory,  143 
Carbine,  see  Breechloaders 
Cavalry,  15;  compared  with  aviation,  47 
Censorship,  see  Secrecy 
Chief  of  Air  Service,  AKK,  71 ;  relations 
to  Technical  Section,  91;  use  of  Tech¬ 
nical  Section,  92;  approves  BAP  plan, 
96;  favors  quality  over  quantity,  122; 
calls  DII-4  obsolete,  130;  revises  pro¬ 
gram,  140;  agreement  with  British, 
145;  stresses  development,  152-3; 
final  report,  158;  ignores  doctrine  in 
report,  160;  rebuts  General  Staff 
study,  165 

Chief  of  Signal  Corps,  see  Chief  Signal 
Officer;  see  also  Signal  Corps 
Chief  of  Staff,  AEF,  urges  program 
change,  145;  Inventions  Section,  110; 
on  design  change,  121 ;  on  strategic 
aviation,  139-40 

Chief  Signal  Officer,  25,  27,  28,  50,  134; 
minimizes  offensive  aviation,  31 ;  in¬ 
fluence  on  Congress,  31;  influence  on 
doctrine,  31;  opinions  on  mission,  35; 
directive  to  Bolling,  53;  authority,  67; 
establishes  Science  and  Research  Di¬ 
vision,  112;  initiative  in  research,  113; 
favors  standardization,  122;  opinions 
repeated  1918,  159;  see  also  Doctrine; 
Signal  Corps 
Civil  War,  21 

Clark,  V.  E.  Ft.  Col.,  53  n.  25,  62-3,  77 
n.  18,  104,  124,  126,  130,  141,  166; 
favors  bombing,  135;  favors  strategic 
aviation,  169 
Clausewitz,  Karl  von,  11 
Close  support  aircraft,  see  DII-4;  Ob¬ 
servation  aircraft 
Coffin,  II.  E.,  67 
Colt's  patent  arms,  7 
Combat  test,  see  Service  test 
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Command  and  General  Staff  School, 
171-2 

Commander-in-Chief,  AEF,  See  Per¬ 
shing,  Gen.  John  J. 

Commission  agents,  52 
Competition,  34,  79;  see  also  Procure¬ 
ment 

Composition  of  air  arm,  162-3,  166;  fac¬ 
tors  influencing,  46-8;  see  also  Doc¬ 
trine 

Composition  of  Air  Service,  AF.F,  49, 
136;  implies  doctrine,  140;  see  also 
Doctrine 

Composition  by  types,  see  Composition 
of  air  arm;  Composition  of  Air  Serv¬ 
ice;  Doctrine 
Concept,  see  Doctrine 
Confederate  Army,  9,  25 
Conference,  Allied,  55 
Congress,  stops  modification  of  muskets, 
9;  slow  to  back  aviation,  25-7;  au¬ 
thorizes  Aviation  Section,  30;  seeks 
information,  36;  on  air  power,  45;  ap¬ 
propriations,  45;  creates  NACA,  66, 
107;  appropriation  for  NACA,  108; 
ignores  research,  116;  Senate  Com¬ 
mittee,  119;  abolishes  Liberty  engine, 
121  n.  8;  see  also  Appropriations; 
House;  Senate 
Contest,  sn  Competition 
Contract,  DH-4,  118 
Contractors,  see  Manufacturers;  and 
individual  aircraft  by  name,  viz.  Bris¬ 
tol,  Caproni,  Curtiss,  DeHaviland, 
etc. 

Control  Board,  73 

Coordination,  see  DMA-BAP  relations; 

see  also  JANTB  relations 
Council  of  National  Defense,  108  n.  14 
Crecy,  Battle  of,  3-5 
Criticism  of  aviation  program,  68 
Crowell,  Benedict,  favors  observation 
role,  170 

Curtiss  Aeroplane  and  Motor  Corpora¬ 
tion,  104,  125-6,  143 

Daniels,  Josephus,  40 
Day-bomber,  see  DH-4;  Observation 
aircraft 

Dayton,  Ohio,  104,  117 
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Dayton-Wright  Airplane  Company, 
127-8 

Decision,  8;  initial  types,  55;  General 
Staff  and  Allied,  55;  delayed,  57;  need 
for,  63;  on  design,  69;  opinion  faulty 
basis,  77;  based  on  information,  80; 
see  also  Administrative  organization; 
Weapons,  procedures  for  develop¬ 
ment 

Defense  Act,  35,  67,  149 
DeHaviland,  see  DH-4;  DII-9 
DH-4  aircraft,  60,  118,  126,  127;  in  mass 
production,  128;  table,  129;  inferior 
to  DH-9,  130-1;  obsolescent,  144,  152, 
157,  158 

DH-9  aircraft,  127,  128,  131,  144,  152 
Diplomatic  missions,  108;  see  also  Liai¬ 
son  officers;  Missions,  aviation 
Director  of  Aircraft  Production,  88 
Director  of  Information,  97,  100 
Director  of  Military  Aeronautics,  139- 
40 

Director  of  Technical  Information,  116 
Division  of  Military  Aeronautics,  see 
DMA 

DMA,  assumes  military  functions,  69; 
relations  with  BAP,  see  BAP-DMA 
relations;  interest  in  performance,  73; 
relations  to  JANTB,  74;  insists  on 
control  of  design,  76;  Technical  Sec¬ 
tion,  77,  98;  Testing  Section  estab¬ 
lished,  78;  liaison  with  AEF,  96;  urges 
end  of  Technical  Information  Section, 
97;  inadequate  organization,  150 
Doctrine:  failure  to  analyze,  4,  5,  10,  18- 
19;  relation  to  weapons,  11-12,  14,  53; 
slow  evolution,  15,  17-18,  22,  32-5,  43, 
80;  British,  16,  81,  137,  151;  tactical, 
25-6;  air  power,  27 ;  lack  of,  39;  direc¬ 
tive  on,  40;  French,  42,  44,  47,  54;  fac¬ 
tors  influencing,  46;  in  AEF,  48; 
shaped  by  combat,  50;  L.S.  lags,  51, 
57;  undecided,  54;  Italian,  55;  formu¬ 
lated  by  Bolling,  56,  59;  from  Itibot 
cable,  63;  influences  production,  133; 
revolution  in,  133;  unsettled  in  U.S., 
134;  implied  in  composition  of  AEF, 
135-6,  140,  145;  Foch  on,  137-8;  stra¬ 
tegic,  137,  139,  140,  167  n.  28,  171;  in 
AEF,  141,  146,  159;  importance,  150; 
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shnj>es  development  policies,  15G,  160; 
based  on  limited  operations,  158;  Gen¬ 
eral  Statf  formulates,  161-3;  shown  in 
plans,  161;  voiced  by  Chief,  Air  Serv¬ 
ice,  166;  lack  of  method  for,  169; 
Hickman  Hoard  to  study,  170;  formu¬ 
lated  by  Air  Service,  USA,  173;  sys¬ 
tematic  formulation  needed,  160,  174, 
177;  importance  of  superior  weap¬ 
ons,  175;  see  also  Administrative  or¬ 
ganization  ;  Composition;  Mission; 
Strategic  aviation;  Strategy;  Tac- 
tics 

Podd,  Maj.  T.  F.,  46 
Douhet,  Gen.  G.,  12,  13,  15,  173 
Dutch  designer,  see  Fokker 

f'eole  Polytechnique,  14 
Economic  warfare,  see  Doctrine;  Stra¬ 
tegic  aviation 
Edward  I,  4,  5 
Edward  III,  3,  5 
Embassies,  refuse  observers,  36 
Engineering  decisions,  see  Decisions; 

Design;  Technical  Decisions 
Engineering  Division,  153,  155 
Engineering  objectives,  see  Specifica¬ 
tions 

Engineering  Section,  BAP,  77-8 
Engines,  34;  production,  41;  British, 
120  n.  6;  determine  design,  121;  see 
also  Liberty 

Equipment  Division  of  Signal  Corps,  68, 
76,  77,  125,  155  n.  13;  cancels  DH-9, 
128;  see  also  Airplane  Engineering 
Department;  Production  Engineering 
Department 

Executive  Committee,  NTACA,  109 
Executive  order,  68,  69,  88,  113 
Experience,  as  a  guide  to  decision  mak¬ 
ing,  63 

Experimental  development,  see  Admin¬ 
istrative  organization  for  research; 
Research 

Experimental  factory,  104 
Experiments,  early,  28-30;  see  also  Ad¬ 
ministrative  organization  for  re¬ 
search;  Research 
Espugnatio ,  4 

Eyes  of  the  army,  see  Observation 
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Falkirk,  Battle  of,  5 
FE-2  aircraft,  157 

Fighter  aircraft,  49,  132-4,  140,  142,  145; 
relation  to  bomber  and  observation 
aircraft,  58;  foreign  and  lT.S. 
strength,  163 
Fighter  mission,  32 
Firepower,  4,  10 
First  Army,  AEF,  158 
Fisher  Body  Corporation,  128,  143 
Flight  test,  see  Service  test 
Floyd,  John  B.,  8 
Flying  pay,  35 

Foch,  Marshal  F.,  12,  18,  137,  138 
Fokker  aircraft,  123,  151 
I?okker,  Anthony,  62 
Fokker  synchronizing  gear,  65;  see  also 
Fokker  aircraft;  Fokker,  Anthony; 
Interrupter  gear 
Fort  Myer,  Virginia,  27 
Foulois,  Gen.  B.  D.,  41,  87 
E'rance,  60;  doctrine,  54;  see  also  French 
army;  French  Chamber  of  Deputies, 
etc. 

Franco-Prussian  War,  21 
Freezing  of  design,  danger  of,  61 
French  aircraft,  132  n.  40;  see  also 
SPAD 

French  ambassador,  41;  sec  also  Ribot 
cable 

French  army,  60 
French  Chamber  of  Deputies,  60 
French  General  Staff,  42,  47-8,  57 
French  industry,  60 
Froissart,  4 

Fuller,  Gen.  J.  F.  C.,  15 
Functions,  division  of,  see  BAP-DMA 
relations 

Funds,  see  Appropriations 
Gas,  18-19 

General  Purchasing  Board,  83 
General  Staff,  British,  see  British  Gen¬ 
eral  Staff 

General  Staff,  E’rench,  see  French  Gen¬ 
eral  Staff 

General  Staff,  USA,  reform,  25;  influ¬ 
ence  on  doctrine,  40;  minimizes  air 
power,  41;  considers  aircraft  pro¬ 
gram,  45;  approves  aviation  program, 
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General  Staff,  USA,  continued: 

54;  attends  Allied  conference  on  avia¬ 
tion,  55;  influence  on  aviation,  58;  ap¬ 
proves  Air  Service  program,  59;  con¬ 
cern  with  intelligence,  82  n.  1;  pro¬ 
gram,  136;  fails  to  exploit  science, 
153-4;  interest  in  doctrine,  161; 
minimizes  strategic  bombing,  161-2; 
studies  misleading,  164;  statistical 
study,  165;  Statistics  Branch,  165  n. 
22 

German  aircraft,  see  Fokker;  Gotha; 
Bumpier 

German  industry,  137,  140 
(II  IQ,  AEF,  85 

G11Q,  British,  see  British  GHQ 
Giraldus  Cambrensis,  4,  5 
Gorrell,  E.  S.  Col.,  63  n.  25;  contradicts 
self,  59  n.  33;  establishes  Technical 
Section,  83-4,  93;  on  missions,  84  n.  5; 
on  DH-4  and  DH-9,  130;  favors 
bombing,  135;  on  General  Staff 
studies,  163  n.  18;  drafts  report,  166 
n.  27 

Gotha  bombers,  54 
Guided  missile,  171,  178 

Haber,  Fritz,  18 
Haig,  Gen.  Sir  Douglas,  54,  137 
Handley-Page  aircraft,  138-9,  141,  144- 
5,  157;  production,  142  n.  21;  char¬ 
acteristics,  144;  superbomber,  140 
Hastings,  Battle  of,  4 
Headquarters  at  Tours,  A.S.,  94 
Henderson,  Gen.  Sir  David,  58,  151,  166 
Henry  II,  4 
Henry  III,  4 
Herr,  Gen.  F.  G.,  12 
History,  see  Military  history 
History  and  Research  Division,  of  Tech¬ 
nical  Section,  91 

House  Military  Affairs  Committee,  32, 
36 

Hughes,  C.  E.,  56  n.  31 
Hughes  Report,  56  n.  31 
Hundred  Years’  War,  4 

Ideas,  17;  see  also  Doctrine;  Innova¬ 
tions;  Weapons,  revolutionary 
Imperial  General  Staff,  British,  see 
British  Imperial  General  Staff 
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Independent  Bombing  Force,  138  9, 
159,  162;  see  also  Strategic  aviation; 
Strategic  bombing 

Industrial  College  of  the  Armed  Forces, 
13 

Industrial  mobilization  in  World  War  I, 
13 

Industry',  aircraft,  33;  surveyed,  40;  in¬ 
significant,  51;  need  for  research,  103; 
established  in  U.S.,  106-7 ;  automo¬ 
tive,  124;  see  also  by  names  of  coun¬ 
tries,  viz.  French  industry,  Italian  in¬ 
dustry,  etc. 

Infantry,  17,  170 

Information  and  Testing  Sections, 
DMA,  established,  78 
Information  gathering,  78;  see  also  Ad¬ 
ministrative  organization;  Liaison 
officers;  Missions,  aviation;  Technical 
liaison 

Information,  processing,  86  n.  8 
Information  Section,  AEF,  94,  101  n. 

34;  relation  to  Technical  Section,  96 
Innovations,  11,  18,  22;  relation  to  doc¬ 
trine,  14;  importance  of,  15;  appear 
late  in  U.S.,  20;  unrecognized  by  War 
Department,  25;  aircraft,  27;  lT.S. 
slow  to  adopt,  30;  see  also  Gas;  Long¬ 
bow';  Tank;  Machine  gun;  Radar; 
Weapons,  advantage  of  superior 
Intelligence,  see  Information 
Inter-Allied  Bombing  Force,  138,  M6 
Inter-Allied  exchanges,  51-2;  see  also 
Missions,  aviation;  Technical  liaison 
Interrupter  gear,  62,  12S 
Introduction  of  the  Ironclad  Warship, 
22 

Inventions,  11,  14,  110;  sec  also  Innova¬ 
tions 

Inventors,  26 

Investigations,  68,  118,  119,  121 
Italian  aircraft,  sec  Caproni 
Italian  Embassy,  143 
Italian  industry,  143 
Italy,  54,  57 

JANTB  (.Joint  Army-Navy  Technical 
Board),  formed.  40;  shapes  doctrine, 
40;  initiative,  41;  program,  43,  45,  54, 
59;  importance  of,  46;  shifting  role, 
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70-4;  contrasted  with  British,  81; 
compromise  decision,  141-2 
Joint  Army-Navy  Technical  Board,  see 
JANTB 

Joint  Congressional  Committee  on  Ord¬ 
nance,  see  Ordnance,  Joint  Congres¬ 
sional  Committee  on 
Jornini,  Baron,  A.  H.  de,  12 
Jones,  Major  B.  Q.,  154  n.  11 

Kettering,  C.  F.,  171 

Lahm,  Col.  F.  P.,  158 
Langley,  S.  P.,  26,  28,  106 
Langley  Field,  109 
Lepere,  106 

Lessons  learned,  100-1,  146,  149-50,  152, 
167,  172,  175-6;  General  Staff  interest 
in,  161;  see  also  Dickman  Board; 
Military  history 

Liaison,  see  Information-gathering 
Liaison  Office,  99 

Liaison  officers,  50-2;  see  also  Inter- 
Allied  exchanges;  Technical  Intelli¬ 
gence;  Missions,  aviation 
Liberty  engine,  105  n.  6,  125,  127,  145, 
151;  aircraft  adapted  to,  119;  stand¬ 
ardized,  120;  mass  production,  122; 
appraised,  124;  in  DH-4,  128;  for 
Caproni,  143;  see  also  Production  of 
engines 

License  fees,  policy  on,  60 
License  rights,  51 
Liddell  Hart,  B.  H.,  9,  14 
I.igliter-than-air,  see  Balloons 
Lloyd  George,  David,  60  n.  34,  93,  103  n. 

1,  122  n.  12 
Lockhart,  H.,  89 
Lockhart  Mission,  89,  101  n.  34 
Lockhart  report,  90-1 
I.oening,  G.,  106 
Logistics,  12 
Longbows,  3-5,  176 

Machine  gun,  15-6;  doctrine,  17;  in  air¬ 
craft,  28,  128 

McCook  Field,  101-5,  110,  155 
McKrIIar,  Rep.  Kenneth,  32 
Maintenance,  33,  121 
Manpower,  see  Personnel 
Manufacturers  of  aircraft,  30,  107-8; 
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foreign,  30,  57,  84,  136,  143-4;  en¬ 
couraged  in  U.S.,  30;  importance  of, 
32;  representatives  in  the  field,  34; 
surveyed,  40;  in  U.S.,  103;  experi¬ 
enced,  104;  agents,  51,  60;  see  alto 
Industry 

March,  Gen.  P.  C.,  criticizes  program, 
45  n.  12;  on  inventions,  110;  remarks 
on  J.  D.  Ryan,  130  n.  32;  studies  on 
strategic  aviation,  139;  views  on 
strategic  aviation,  140  n.  16;  favors 
close  support  doctrine,  170 
Martin,  G.  L.,  106 

Mass  production  of  aircraft,  118,  123-4, 
128,  144,  152;  see  also  Production 
Materiel,  tee  Weapons 
Mayer,  Capt.  femile,  14-5 
Mexican  War,  21 
Mexico,  29,  36 

Military  Aeronautics,  Assistant  Direc¬ 
tor  of,  74 

Military  Aeronautics,  Director,  78 
Military  aircraft,  first,  34 
Military  attaches,  20,  80,  108,  133;  in¬ 
vited  to  U.S.,  50 

Military  characteristics,  21,  see  also 
Performance  characteristics;  Re¬ 
quirements 

Military  history,  5,  22,  101,  149-50,  176, 
178;  unheeded,  4;  on  weapons,  11; 
neglects  weapons,  13;  General  Staff 
interest  in,  161;  air  arm,  168;  see  also 
Doctrine;  Lessons  learned 
Military  Institutes,  10 
Millikan,  R.  A.,  112 
Milling,  Col.  T.  D.,  158 
Mission  of  aviation,  influence  on  design, 
33,  156;  undefined,  33;  of  observation, 
34;  recognized,  35;  relation  to  pro¬ 
curement,  39;  strategic,  47;  evolving 
concept  of,  50,  134;  see  also  Doctrine; 
Weapons,  mission  of 
Missions,  aviation,  50-2,  82,  85-7,  89-90, 
100,  134,  143;  weakness  of,  52;  British, 
99;  evaluated,  101;  see  also  Balfour 
Mission;  Bolling  Mission;  Lockhart 
Mission;  SPAD  mission;  Spaulding 
Mission;  Tardieu  Mission;  as  well  as 
Inter-Allied  exchanges;  Liaison  of¬ 
ficers;  Technical  intelligence 
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Missions,  military,  influence  on  doctrine, 
41 

Mitchell,  Gen.  William,  44  n.  10,  167  n. 
2S ;  on  strategic  doctrine.  49;  views 
ignored,  161  n.  11 
Modification,  129-30 
Muskets,  see  Muzzle-loaders 
Muzzle-loaders,  6-10,  20,  160 

XACA  (National  Advisory  Committee 
for  Aeronautics),  surveys  industry, 
39;  urges  liaison  with  Allies,  52; 
created,  G6;  favors  Air  Production 
Board,  67;  liaison  in  Europe,  93;  Of¬ 
fice  of  Aeronautical  Intelligence,  9*  n. 
26;  research  role,  106;  established, 
107;  functions,  108;  relations  with 
army  and  navy,  109;  handles  inven¬ 
tions,  110;  liaison  with  War  Depart¬ 
ment,  111;  compared  with  NBC,  114; 
relations  with  BAP,  115;  in  peace¬ 
time,  154 

Maiden.  I  t.  Col.  E.  I..,  163  n.  IS,  172  nn. 
44,  45 

National  Academy  of  Sciences,  112-3 
National  Advisory  Committee  for  Aero¬ 
nautics,  see  N  ACA 

National  Defense  Act,  See  Defense  Act 
National  Defense  Council,  67 
National  Guard  Aero  Company,  53 
National  Research  Council,  .•fee  NRC 
Navy  Department,  22,  73,  relations  with 
JANTB,  67,  72 
Nernst,  Walther,  18 

Night-bomber,  121,  131,  138-9,  158-9; 

tee  also  Caproni;  Handley-Page 
Norman  invasion,  4 
North  Island,  33 
NRC.  112,  lit,  154 

Objectives,  tactical,  33;  tec  also  Per¬ 
formance  characteristics 
Observation  aircraft,  121,  126,  133,  135, 
13*,  14<i,  i  j.2,  145;  relation  to  fighters 
and  bombers,  58;  production  plans, 
127;  favored  by  Chief  Signal  Officer, 
159;  l.S.  and  foreign  strength,  163; 
emphasized  by  Air  Service,  167-8;  s<  e 
also  1)1 1 -4 

Observation  mission,  49,  50,  135;  recog¬ 
nition  of,  32;  emphasized,  35;  French 
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view,  42;  favored  by  staff  school,  172; 
see  also  Doctrine;  Weapons,  mission 
of 

Observers,  20,  .36,  100;  sec  also  Missions, 
aviation 

Obsolescence,  73 

Offensive  aviation,  sec  Bombers;  Night- 
bombers;  Strategic  aviation 
Office  of  Aeronautical  Intelligence,  97  n. 
26 

Office  of  Chief  Signal  Officer,  27 
Oman,  Sir  Charles,  4-5 
Operations,  influence  doctrine,  33;  not 
represented  on  JAN  TB,  73;  limited, 
133;  APE  and  Allied,  1.36;  British, 
137;  lack  of  experience  in,  157-8;  in¬ 
fluence  doctrine,  159,  167 
Operations  Section,  AEE,  48 
Ordnance  Board,  19;  temporary.  -0 ; 
organization,  20,  22 

Ordnance,  Chief  of,  6-7,  19-21;  advo¬ 
cates  machine  gun,  15 
Ordnance,  Colonel  of,  6-8 
Ordnance,  Joint  Congressional  Com¬ 
mittee  on,  9 

Ordnance  and  Fortification,  Board  of, 
110;  finances  Langley,  26;  rebuffs 
Wrights.  26;  finances  aircraft,  27 
Ordnance  Department,  19  22,  31,  91; 

opposes  innovations,  6  S 
Organization,  sec  Administrative  or¬ 
ganization 
Orly  airfield,  92 
Overman  Act,  68 

Packard  Motor  Car  Company,  106 
Patents,  51 

Patrick,  Gen.  M.  M„  92  n.  17 
Peacetime,  see  Postwar 
Performance,  21-2,  129,  151;  Handley- 
Page,  144 

Performance  characteristics,  33,  34, 

104;  relation  to  doctrine.  39;  defini¬ 
tion,  65;  Dll-4  and  Handley-Page, 
157  n.  2 

Pershing,  Gen.  J.  ,1..  46,  48;  Ribot  cable, 
14  n.  10;  appoints  board,  47:  accepts 
French  doctrine,  49;  doctrine,  52; 
lacks  air  power,  61;  overrules 
JANTB,  70;  on  JANTB.  72  n.  9;  fa- 
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wrs  Handley-Page,  141;  ignores  doc- 
trim',  lot);  creates  Diekman  Board, 
170 

Per'ounel.  12,  69 

Phihip',  Ambassador  William,  So,  Ml 
n.  lit 

Pilot'.  I’.S.  and  foreign  Strength  corn- 
parvd,  *J‘» 

Planning,  Chapter  2,  passim;  postwar, 
i  it; 

P',.‘  Battle  of,  5 
1*  'iii'ctt,  Joel  It.,  (1,  10 
l'.'lic.,  pi;  st<  (i!go  Doctrine;  Mission 
if  aviation :  Program 
P  ■  'tv  ar  budget,  153 
i  ’•  -tu  ar-  planning,  1  Ifi 
I*,., vers.  29 

Principle',  s<  <  Doctrine 
Rrinriplt  x  t>.  War,  12 
Priorities,  78 

Priorities  Committee,  British,  137 
Procurement,  11,  45;  early,  34:  proce¬ 
dures.  37;  as'umptions,  3t>;  see  also 
Protluetion  ;  Program 
Production,  British,  30;  program,  41; 
in.tiucnce  on  doctrine,  46,  50,  56;  not 
reared  to  A  Eh’  program,  49;  influ¬ 
ence.'  planning,  49;  Bulling  schedule 
f  56 ;  delayed,  57 ;  political  influence 
on.  i''):  planning  for,  63,  66,  69;  shapes 
A.S.,  AEE,  72;  not  represented  on 
•  '  A  N  I  B,  73;  controls  design,  77;  de¬ 
lays.  so;  requires  information,  89;  de¬ 
layed  by  information  lag,  96;  relation 
to  research,  103-5;  output  small,  106; 
revised  program,  118;  hurt  by  or¬ 
ganization,  119;  engine,  120;  rs.  de¬ 
velopment,  122;  favored  by  stand¬ 
ardization,  123;  failure,  124-5;  Bris¬ 
tol,  125;  Dll-4,  126-7;  DII-9,  127; 
problems,  128;  modification  in,  129; 
hurts  quality,  130;  foreign  for  I’.S., 
101 ;  foreign,  132;  plans,  134;  I’.S., 
1  <6;  Air  Ministry,  139;  status  of.  139; 
bombers  in  l’.S„  141;  Caproni  pro- 
cram.  142;  I Jandley-Pago.  142  n.  21; 
difficulties,  in.;  relation  to  doctrine, 
116;  in  England,  150;  aircraft  en¬ 
gines.  151;  cut  in  peace,  153;  limits 
evolution  of  doctrine,  159;  influence 
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on  programs,  173;  see  also  BAP; 
Mass  production 
Production,  Director  of,  73 
Production  Engineering  Department, 
76  -7,  P'5 

Program,  JANTB,  43  4;  of  April  1918, 
48;  successive,  49;  AEE,  139,  140-1  n. 
17,  145;  JANTB  retained,  59;  criti¬ 
cized,  6*;  reorganized,  69;  production, 
118,  127,  1.35,  151  ;  “2u2,"  140,  Ml,  146, 
173;  Caproni,  142;  Allied  for  1919, 
164;  influence  of  “2U2,”  use  also  Pro¬ 
duction 

Proof  test,  st  e  Service  test 
Proportion  of  types,  43;  are  also  Doc- 
t  rine 

Punitive  expedition,  Mexican,  36 
Pursuit  aircraft,  see  Fighter  aircraft 

Quality,  sec  Development;  z'.s.  quantity, 
122,  129,  151,  175-6 

Quantity,  see  Production;  rs.  quality, 
129,  132,  150 

Radar,  5 
RAF,  137 

Reconnaissance  aircraft,  see  Observa¬ 
tion 

Reorganization  of  20  May  1918,  77 
Repair,  see  Maintenance 
Repeating  arms,  see  Breechloaders 
Reports,  unsatisfactory,  21;  opera¬ 
tional,  20  2;  annual,  of  Secretary  of 
War,  31;  DMA,  70;  final  AF.F,  160; 
see  also  Bolling  Report,  Hughes  Re¬ 
port 

Requirements,  41,  55,  69;  initial  for  air¬ 
craft,  26;  of  AEE,  120;  see  also  Mili¬ 
tary  characteristics;  Performance 
character:  'ics 

Research,  t- Jministrative  organization 
for  British,  30;  fundamental,  66;  rela¬ 
tion  to  production,  105;  delayed,  106; 
favored  over  production,  153;  and  de¬ 
velopment,  13  n.  32;  see  also  NACA, 
Administrative  organization,  and  Sci¬ 
ence  and  Research  Division 
Revue  acientifique,  14 
Ribot,  Premier  A.  F.  J.,  41,  45,  134 
Rihot  cable,  41,  54-5,  63;  origin,  42-4 
Rifle,  17,  25 
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Roman  army,  10 
Root,  Elihu,  25,  28 

Rothermere-Foulois  Agreement,  144  n. 
28 

Royal  Air  Force,  see  RAF 
Royal  Aircraft  Factory,  26,  123 
Royal  Flying  Corps,  54,  150;  establishes 
Experimental  Branch,  30;  air  power 
doctrine,  159;  see  also  RAF 
Royal  Tank  Corps,  17 
Royalties,  51,  52,  60 
Royce,  Lt.  Col.  R.,  163  n.  18 
Rumpler  aircraft,  30 
Russia,  30 

Russo-Japanese  War,  16 
Ryan,  J.  D.,  69,  88,  130  n.  32 

Saber,  21 
St.  Cyr,  106 
Sample  aircraft,  55 
San  Diego  aviation  center,  33 
Soammell,  J.  M.,  13  n.  31 
Science,  see  Administrative  organiza¬ 
tion  for  research;  Research 
Science  and  Research  Division,  112-4; 
moves  to  BAP,  114;  duties  redefined, 
114-5;  status,  116-7;  disappears,  154 
Scientific  liaison,  see  Technical  liaison 
Scientific  method,  15;  see  also  Adminis¬ 
trative  organization 
Scott,  Adm.  Sir  Percy,  16-7 
SF-5,  126;  see  also  SPAD 
Second  Army,  AEF,  158 
Secrecy,  36 

Secretary  of  War,  see  Baker,  X.  D. ; 

War,  Secretary  of 
Security,  see  Secrecy 
Selection,  see  Decisions 
Selection  of  types,  70;  importance  of, 
62;  static,  63 
Selfridge,  Lt.  G.  E.,  27-8 
Senate  Military  Affairs  Committee,  119; 

see  also  Congress 
Service  aircraft,  see  DU-4 
Service  school,  see  Army  War  College; 

Command  and  General  Staff  School 
Service  test,  7,  22,  28-9,  32-4,  79.  153; 
tank,  17;  demonstrate  utility,  31;  see 
also  Reports,  operational 
Shannon,  F.  A.,  10 
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Sharp,  Ambassador  W.  G.,  44 
Short  Brothers,  Ltd.,  30 
Short-range  bomber,  see  Dll-4;  Obser¬ 
vation  aircraft 

Signal  Corps,  Aviation  Section,  30,  103, 
124,  150 

Signal  Corps,  composition  of,  27;  avia¬ 
tion  advances,  28;  early  program,  28; 
repeats  Ordnance  experience,  31;  re¬ 
lation  to  Air  Service,  AEF,  46;  invites 
Allied  aid,  51;  efforts  at  liaison,  52; 
clings  to  initiul  program,  59;  relations 
with  Government  agencies,  65;  inex¬ 
perience,  66;  failures  in  planning,  67; 
and  Aircraft  Production  Board,  67; 
forms  Equipment  Division,  68;  reor¬ 
ganized,  68;  loses  aviation  role,  69; 
reliance  upon  missions,  86;  ignorant 
of  A  EE  structure,  86;  Science  and 
Research  Division,  112-3;  sheds  avia¬ 
tion,  114;  loses  Science  and  Research 
Division,  114;  doctrine  undeveloped, 
133;  favors  observation  aircraft,  134; 
see  also  Aviation  Section;  Chief 
Signal  Officer;  Equipment  Division; 
Science  and  Research  Division 
Signal  Corps,  Chief  of,  see  Chief  Signal 
Officer 

Sikorsky,  Igor,  30 

Smithsonian  Institution,  107 

Somme,  Battle  of,  17 

Spaatz,  Maj.  Carl,  157 

SPAD  aircraft,  62,  86,  125;  selected,  60; 

obsolete,  61;  canceled,  i26 
SPAD  mission,  86 
Spanish-American  War,  25 
Spaulding,  Col.  P.  L.,  88,  90 
Spaulding  Mission,  88-90,  96;  adverse 
effects,  90 

Specifications,  aircraft,  28,  34,  40,  79, 
104;  initial  army,  27 
Springfield  rifle,  25 
Squier,  Maj.  G.  O.,  27,  35,  45 
Staff  studies,  161 
Standard  aircraft,  33 
Standard  Aircraft  Corporation,  143 
Standardization,  19,  33,  40,  119-20,  122, 
141,  151  ;  stultifies,  121,  123 
Stanton,  E.  M„  9 

Statistics,  use  of,  18,  21-2,  93;  see  also 
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Air  i"  v, er,  status;  Production;  Pro- 

g  r.ons 

>; :  t\  jy,  11,31;  tee  also  Doctrine;  Mili- 

;  .  ry  1  istory 

S*  r  it.-j.c  aviation,  135,  137-9 

■■  ttrjic  bomber,  see  Might -bomber 
>:  r.'-g.o  b-unbing,  158;  French  urge 
.!•  i.iy,  51;  British,  French,  and  Italian 
;  .  jram-,  55;  urged  by  Bolling  and 
1  h  nder.'ici,  5s 

st  r  .tegic  Bombing  Force,  British  Air 
IN  ard  fav.irs,  54 

1 1,  s>  e  Air  power 
S  rbo:;iber,  139-40 
s  •  m  me  War  Council,  13S 
s,:  (i, -ru  ral,  1S-9,  21 

el. r"ni/ing  gear,  see  Fokkcr;  Inter¬ 
rupter  gear 

s  .  -tciii-’,  see  Administrative  organiza- 

t  .  -  ;; 

i  .  * leal  bomber,  see  DIM;  Observa- 
*  aircraft 
1  t io.il  cooperation,  135 
■;  ..,-tbal  information,  influences  design, 
s_’ ;  essential  to  superiority,  90,  90 
'I  ictieul  oliiectives,  see  Doctrine;  Per- 
•'  rm  nice  characteristics;  Weapons, 
Wm  of 

'F.cti.'a!  suitability,  see  Mission;  Per- 
formance  characteristics 
T  <‘tic-'.  11;  st  e  also  Doctrine,  emphasis 
■  m  operations,  and  relation  to 
weapons;  Military  history 
Taft.  William  Howard,  25 
Tank.  17.  18 
T ardieii,  Andre,  86-7 
Tar.-ets.  1-17 

Technical  Data  Division,  92 
Technical  decisions,  influence  doctrine, 
53-4;  sec  also  Technical  information; 

Techrval  liaison 

Technical  information,  importance  of 
continuous,  79;  influences  design,  82; 
Brdi-h  interest  in,  83;  essential  to 
su:  eriority,  90,  96;  see  also  Technical 
■nfeiiigencc;  Technical  liaison 
’li  :1  Information  Section,  96  7,  99 
Ire1;:!'  i!  in  *  elHgellcC.  50  2;  S(  P  also 
Inter-Aiiitd  exchanges;  Liaison  of- 
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fleers;  Missions,  aviation;  Technical 
information;  Technical  liaison 
Technical  liuison,  with  front,  78;  prob¬ 
lem  of,  90,  92,  96,  98-100,  107-8,  110- 
5,  143-4,  156;  lessons  on,  101;  faulty, 
119,  126,  133,  142,  145 
Technical  mission,  20;  see  also  Missions, 
aviation 

Technical  Section,  A.S.,  AEF,  estab¬ 
lished,  83-4,  86-7,  90;  functions,  91; 
History  and  Research  Section,  91; 
liaison  in  France,  Fngland,  and  Italy, 
92;  Technical  Data  Division,  92;  sta¬ 
tistical  system,  93;  organization,  93; 
liaison  with  U.S.,  94;  relation  to  In¬ 
formation  Section,  96;  operations,  98, 
123  n.  13,  155-6 

Technical  Section,  DMA,  opinions  on 
design,  77;  organization,  78;  veto  on 
production,  79;  operations,  97-8 
Technological  advance,  see  Administra¬ 
tive  organization  for  innovations; 
Weapons,  procedures  for  develop¬ 
ment;  etc. 

Technology,  see  Research;  Administra¬ 
tive  organization,  for  research;  F.n- 
gincering  decisions 
Test,  see  Service  test 
Test  demonstration,  see  Service  test 
Testing  Section,  DMA,  established,  78 
Thomas-Morse,  106 
Total  war,  13 

Toulmin,  H.  A.,  Jr.,  122  n.  12 
Trade  secrets,  51 
Training,  33,  41,  69,  145 
Training  aircraft,  135 
Training  Department,  A.S.,  AEF,  94 
Troop-basis,  48;  see  also  Composition  of 
air  arm;  Doctrine 

Types  of  aircraft,  49-50;  selection  of, 
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